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Looking  hack  o\er  the  past  15 
\ears.  J  am  reminded  of  a  fam¬ 
ous  quotation  hy  Teddy  Koosevelt. 
who  liad  this  to  say  on  new  ideas: 
‘Tirst  they  will  he  angrv  with  you: 
then  tliey  will  adopt  the  idea;  the 
leaders  first,  the  followers  afterward: 
then  they  will  make  the  idea  their 
own.  a  hahit;  then  tliey  will  ^o  fur¬ 
ther  than  you  ever  expected  or 
dreamed  of.  ’  This  has  certainly 
heen  true  of  us  in  electronics. 

On  October  4,  1957.  the  confidence 
with  which  we  viewed  our  technical 
achievements  during  the  past  15  years 
was  somewhat  shattered  with  the 
launching  of  the  Soviet  Sjiutnik.  The 
impact  of  this  launching  on  the  na¬ 
tional  conscience  was  great.  After 
the  first  hysteria  we  began  to  re¬ 
examine  not  only  our  weapons  hut 
our  educational  jirocesses,  our  plan¬ 
ning  processes  and  our  procurement 
methods.  It  was  at  this  time  that  the 
famous  remark  that.  “Anyone  who  is 
not  thoroughly  confused  just  doesn’t 
understand  the  situation,”  was  origi¬ 
nated. 

However,  industry  and  scientists 
responded  s})ontaneously  and  eritliu- 
siasticalK  and.  in  an  amazingly  short 
period  of  time,  sparked  hy  scientists 
at  Jet  Propulsion  Labs  of  (California, 
our  country  also  had  a  satellite  in 
orbit. 

Other  2()th  century  discox  eries  have 
increased  the  human  capacity  for 
spet*d.  for  communication  and  for 
(lest  ru(‘t ion.  but  it  has  been  over  400 
\ears  since  a  whole  new  geographic 
area  had  been  opened  up  to  explora¬ 


tion.  Naturally  this  was  an  earth- 
shaking  event.  For  the  first  time  in 
world  history  men  were  no  longer 
chained  to  their  tiny  planet. 

Today — and  the  Future 

Much  could  be  written  about  the 
trials  and  tribulations  of  the  past  15 
years  but  our  job  today  is  one  of 
progress.  So.  let’s  look  ahead  and  try 
to  visualize  what  lies  in  store  for  us. 

W  hat  does  the  future  hold/  Om' 
thing  we  can  count  on  as  a  certainty  is 
change.  (Change  is  inevitable,  healthy 
and  is  to  be  expected  in  electronics, 
the  most  explosive  industrx  from  a 
growth  standjioint  in  America  today. 

Western  Flectronic  Manufacturers 
Association  itself  reflects  this  growth. 
Its  initial  memhership  of  25  has 
grown  to  3()()  out  of  770  electronic 
manufacturers  in  the  West.  J  his  xear. 
electronics  in  the  1 1  W  estern  states 
will  bill  an  estimated  S2  billion  - 
approximately  40  times  its  level  of 
15  years  ago.  Our  volume,  in  other 
words,  has  doubled  every  three  yec-rs. 
J  he  AF(CFA  has  reflected  this  growth 
with  approximately  200  grouj)  rnem- 
l)er  companies,  compared  to  a  hand¬ 
ful  a  few  years  ago.  and  a  monthly 
Signal  Magazine  circulation  of  ap¬ 
proximately  12.000. 

Some  of  our  companies  employ 
more  people  today  than  the  entire 
industry  did  15  years  ago.  Our  facili¬ 
ties  and  management  technicjues  ha\c 
reflected  this  radical  change.  Oup 
financial  statements  have  improved, 
fhe  public  has  expresst*d  confidence 
in  our  future  by  making  sizable  in¬ 


vestments  in  our  companies. 

Here  in  tbe  West  we  employ  150.- 
000  p(*rsons  with  a  payroll  of  up¬ 
wards  of  8650  million.  In  (.aliforniit. 
electronics  has  become  the  st*coml 
largest  employer.  NalionalK.  w(‘ 
have  moved  from  49th  in  sales  vol¬ 
ume  to  5th  in  the  last  decade. 

We  have  a  right  to  lx*  proud  of 
the>e  accomplishments.  W  V  have 
played  a  prominent  part  in  an  era 
that  saw  the  most  acceleratt*d  and 
most  concentrated  rate  of  scientific 
discovery  in  the  hislorx  of  man.  We 
are  destin(*d  to  |)lay  an  even  gr(*ater 
role  in  the  future. 

before  discussing  our  industry, 
however,  let  us  recognize  that  its 
future  must  be  closely  identified  w  ith 
(mr  national  objecliyt*s.  Om*  of  these 
is  that  we  must  maintain  our  retalia¬ 
tory  power  at  such  a  level  that  an\ 
potential  aggressor  can  never  ration¬ 
al!)  calculate  on  a  bearable  victor). 

We  can  dispel  any  fafse  optimism 
about  the  easing  of  world  tensions. 
We  must  be  on  guard  today,  more 
than  ever,  against  any  wishful  think¬ 
ing  to  the  effect  that  the  (Communist 
conspiracy  for  world  domination  has 
weakened.  It  hasn’t.  J  he  tactics  have 
changed  but  the  objective  remains 
the  same. 

Another  national  objective,  and  an 
ecjually  important  one.  is  the  main¬ 
tenance  of  a  d)namic  but  stable 
economy;  stable  through  heading  off 
of  inflation,  and  dynamic  through 
tin*  growth  and  development  of  new 
markets,  new*  products  and  new  ser\ - 
ices  in  our  cix  ilian  econoni). 
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FJeclronics  can  l)e*  tlie  |)acc  setter 
for  the  acconiplishrnent  of  both  of 
these  niajnr  ol>jectives. 

Before  ur  ^o  any  further  let  us 
stop  for  a  nionient  and  examine  just 
what  our  opportunities  and  respon¬ 
sibilities  are  in  ineetin"  the  first  of 
these  o})jecti\es — tliat  is.  maintaining; 
our  technical  and  weapon  superiority. 

Our  military  electronics  dollar  has 
iirown  from  million  in  19.50  to 

an  anticipated  volume  this  year  of 
•S  h47.5.000.00()- -an  increase  of  700%. 
Despite  the  fact  that  our  national 
defense  hudfret  is  expected  to  remain 
at  the  .SIO  billion  to  S4.5  billion  per 
Near  level  durinjr  the  n(*xt  10  years, 
the  forecast  is  that  hv  1970  our  mili- 
tar\  electronics  volume  could  well 
reach  SO  billion  to  SIO  billion.  This 
?neans  that  the  electronic  content  of 
the  defense  hud^^et  niav  more  than 
double  durifiir  the  next  decade. 

There  will  he  t(*chnical  chan^^es  as 
\\r  shift  from  manned  aircraft  to 
missilt*s  and  sj)ace  vehicles.  Xew' 
rejpiirennmts  in  concepts  will  spawn 
flew  materials,  new  com|)onents  and 
now  c*nd  ecpjipments. 

There  will  he  chancres  in  our  ])ro- 
curement  procedure's.  Increased  |)o- 
litical  pressures  Nvill  he  brought  to 
hear  to  award  military  contracts  on 
othe’r  than  a  basis  of  competence. 
This  we  should  resist  with  all  of  our 
individual  and  combined  strength. 

TomjH'titioti  among  companie's  will 
increase. 

MilitaiN  e*(juipments  and  systems 
will  become  fewer  in  number  hut 
more  complex.  Hie  engiiu'ering  con¬ 
tent  of  each  ecjuiprnent  Nvill  expand 
materially. 

Our  electronic  industry  here  in  the 
\\  (*st  has  been  the  pac  e  setter  in  mili¬ 
tary  electronics  with  our  advanced 
work  on  rockets,  missiles  and  space 
technology,  our  systems  concepts  and 
our  new  components,  hut  we  cannot 
afford  to  relax  and  assume  that  we 
will  maintain  this  jiosition  without 
continuing  to  demonstrate  leadership. 

We  should  remember  that  we  here 
in  the  W  est  must  have  a  higher  crea¬ 
tive  content  ])er  dollar,  or  per  pound, 
in  our  products  and  services  in  order 
to  compete  successfully  in  either  the 
military  or  non-military  market. 

\ow  let’s  look  at  National  Objec¬ 
tive  No.  2.  which  falls  in  the  non¬ 
military  field.  How  can  elt^ctronics 
spark  an  exfiansion  of  present  mar¬ 
kets  and  build  new  ones,  both  within 
and  outside  our  own  industry? 

We  are  blessed  with  the  greatest 
accumulation  of  new  scientific  knowl¬ 
edge  and  technical  breakthroughs  that 
any  generation  has  ev(*r  possessed. 
We  here  im  the  Western  slope  have 
on*(*  of  the  highest  concentrations  of 


top  technical  and  scientific  personnel 
of  an\  ])lace  in  the  world  today.  How 
can  we  harness  their  cajiahilities? 
Let’s  look  for  the  answer  to  that  in 
our  non-militar)  market  potential. 

Our  consumer  products  or  enter¬ 
tainment  devices  have  shown  little 
growth  from  the  S2..3  billion  in  19.50 
t»>  .S2.r)  billion  of  this  year.  How¬ 
ever.  the  forecast  for  1970  is  a  vol¬ 
ume  of  .S.Lt)  billion,  an  increase  of 
47%.  I  am  confident  that  if  we  can 
establish  new  breakthroughs  in  this 
already  established  market  this  vol¬ 
ume  can  he  materially  increased. 

Component  parts,  repairs  and  serv¬ 
ices  amounted  to  .S7.5o  million  in 
19.50,  and  this  year  it  is  anticipated 
a  volume  of  .S2.6  billion,  or  a  2.50% 
increase.  The  growth  of  this  j>hase 
of  our  industry  is  interdependent 
upon  the  marketing  of  end  eipiiji- 
ment.  ('onsec|uently,  it  is  anticipated 
that  a  growth  of  a|)proximately  40%, 
or  .S‘L6  billion  by  1970  is  an  attain¬ 
able  goal. 

Dramatic  Growth 

Our  industry’s  greatest  new  market 
is  in  commercial  and  industrial  elec¬ 
tronics.  This  has  shown  a  dramatic 
growth  from  .S676  million  in  19.50  to 
.S2.4()0.000.000  this  year  and  it  is 
anticipated  that  this  market  can  grow 
to  a  SO  billion  market  h)  1970. 

Howe\er,  just  because  a  company 
is  in  this  fabulous  electronics  industry 
is  no  guarantee  of  success.  It  is  a 
safe  assumption  that  on  our  2.5th 
anniversary  there  will  he  more  people 
employed  by  fewer  companies.  W  ho 
among  us  w  ill  fail  to  make  the  grade? 
/\ccording  to  Dun  &  Bradstreet,  65%: 
of  the  failures  in  all  business  in  19.50 
were  due  to  lack  of  sales  or  lack  of 
customers.  I  hese  companies,  in 
short,  lacked  marketing  ca|)ahility. 

Many  of  our  people  have  never 
designed,  manufactured  or  sold  to 
any  other  customer  except  the  Gov¬ 
ernment.  Our  industr\’s  greatest  sin¬ 
gle  need  today,  in  my  opinion,  is  to 
Imild  our  marketing  capability  to  the 
level  of  our  technical  capability. 

In  general,  our  ability  to  stay  ahead 
technically,  and  produce,  far  out¬ 
weighs  our  ability  to  distribute  a 
product.  Let's  admit  it,  those  of  us 
to  whom  this  applies,  and  begin  to 
reapt)raise  the  need  and  ways  and 
means,  of  expanding  our  markets 
now. 

1'he  key  to  our  marketing  problem, 
it  seems  to  me,  lies  in  getting  our 
companies  customer  oriented.  We 
must  find  out  what  the  customer 
wants  first,  then  determine  how  best 
he  can  he  served.  It  is  important 
that  Nve  begin  to  bring  the  problems 


of  indiisti'N  and  commerce  into  our 
laboratories.  Our  lal)oratories  can 
provide  the  answers,  we  know,  hut 
as  of  today  they  still  don’t  know  what 
the  problem  is.  People  in  industry, 
who  know  what  the  problem  is,  have 
not  yet  learned  Nvhat  electronics  can 
do  for  them. 

Proper  marketing  will  find  a  Nvav 
to  bring  these  interests  together,  and, 
by  so  doirig.  uncover  some  of  the 
greatest  j)olentials  in  the  history  of 
our  industry. 

If  we  can  accomplish  this  cross 
fertilization,  in  fact,  1  am  confident 
we  will  see  even  greater  technical 
breakthroughs  than  we  have  seen  so 
far.  And  why  not?  Who  would 
have  thought,  oid)  three  years  ago, 
that  Lxplorer  VI  would  he  in  orl)it 
today,  speaking  to  us  from  25,000 
miles  in  Space  through  radio  ecjiiip- 
ment  powered  by  electricity  converted 
directly  froiii  sunlight?  We  have 
accom|)lished  the  seemingly  impos¬ 
sible  in  Space;  why  not  ifi  our  ONvn 
homes,  offices  and  plants? 

Now,  to  get  down  to  cases,  let’s 
ask  ourselves  what  we  can  do  indi¬ 
vidually.  and  collectively,  to  bring 
about  this  nvarketing,  revolution  so 
badly  needed  in  electronics. 

d  he  first  step,  I  would  say.  is  u|> 
to  us  as  management.  W’e  must 
recognize  the  need  to  expand  our 
product  base,  and  diversify  our  cus¬ 
tomers;  Nve  must  accept  marketing  as 
a  to|)  priority  function.  W'e  need  a 
j)lan  and.  many  of  us,  I  am  sure, 
need  professional  help  because  mar¬ 
keting  is  a  profession. 

d’his  is  an  attitude  that  terdmically 
oriented  management  sometimes  finds 
hard  to  embrace.  The  technical 
man’s  thinking  is  based  on  logic. 
Marketing,  however,  is  a  combination 
of  logic  and  emotion. 

We  should  recognize,  in  addition, 
that  there  is  a  vast  difference  between 
selling  and  marketing.  Selling  is  only 
one  function  of  marketing.  Market¬ 
ing  normally  encompasses  sales  plan¬ 
ning  and  policy;  sales  organization, 
training  and  compensation;  sales 
forecasts,  (juotas.  budgets,  controls; 
selling  operations;  industry  and  cus¬ 
tomer  relations;  pricing;  advertising, 
sales  promotion,  publicity  and  public 
relations;  market  research  and  de¬ 
velopment.  and  the  economic  evalua¬ 
tion  of  a  new  product. 

W  e  must  encourage  closer  coordi¬ 
nation  between  market  and  product 
research  so  that  the  end  result  is  a 
salable  comniodity.  I  think  that  from 
a  commercial  viewpoint  this  is  prac¬ 
tically  an  unexplored  area  of  modern 
management. 

(Continued  on  page  20) 
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As  Comprehensive  A  Review  of 


as  Security  Restrictions 
Wiii  Aiiowi 

The  turning  point  in  the  practical  application  of  infrared  to  military  prob¬ 
lems  was  during  World  War  II  when  the  Allies  discovered  the  German 
Army  was  using  infrared  for  secret  signaling  between  infantry  troops,  for 
the  surveillance  of  Russian  tanks  supposedly  secure  in  the  darkness,  and 
for  the  detection  of  Allied  night  bombers  which  confused  radars  by  the  use 
of  chaff.  The  turning  point  for  the  commercial  application  of  infrared 
came  about  the  same  time  when  the  American  synthetic  rubber  program 
required  rapid  analysis  of  the  C4  fraction  in  butadiene  production.  Since 
this  could  best  be  achieved  through  infrared  spectroscopy,  commercial 
infrared  spectrophotometers  for  chemical  analysis  began  to  appear 
in  1943. 

Today,  despite  great  advancements  in  the  application  of  infrared  to  mili¬ 
tary  and  commercial  uses,  it  appears  to  be  only  on  the  threshold  of  its  full 
realization.  That’s  what  makes  infrared  such  an  exciting  and  challenging 
topic  to  investigate. 


ENTIRE  INFRARED  FIELD 


This  special  INFRARED  ISSUE  of  the  Proceedings  of  the 
IRE  is  the  first  unclassified  American  publication  to  bring 
together  in  one  place  the  bulk  of  the  basic  information  on 
infrared  physics  and  technology.  The  material  is  current, 
authentic,  and  much  of  it  recently  declassified.  It  was  pre¬ 
pared  under  the  auspices  of  the  Infrared  Information 
Symposia  (IRIS),  an  organization  sponsored  by  the  office 


of  Naval  Research  and  under  joint-service  direction. 

This  comprehensive  review  of  a  rapidly  growing  science- 
infrared— is  only  one  of  the  many  services  offered  mem¬ 
bers  of  the  IRE.  Non-members  of  the  Institute  of  Radio 
Engineers,  however,  are  invited  to  reserve  a  copy  of  this 
vital  issue  by  returning  the  coupon  below,  today. 


PARTIAL  CONTENTS 
OF  THIS  INFRARED  ISSUE: 

Preface,  by  Dr.  Arthur  R.  Laufer. 

Infrared,  a  New  Frontier  of  Physics  and 
Technology,  by  Dr.  Stanley  S.  Ballard. 

I 

A  History  of  Infrared,  by  Dr.  Warren  N.  Arnquist 
and  Dr.  E.  Scott  Barr. 

The  Physics  of  Infrared,  by 
Dr.  Lewis  E.  Larmore. 


PROCEEDINGS  OF  THE  IRE 

1  East  79th  Street,  New  York  21,  New  York 

□  Enclosed  is  $3.00  □  Enclosed  is  company  purchase  order  for 

the  September,  1959,  issue  on  INFRARED. 

Name.,  _  .  _ _ _  _  _ _ _  _  _ 

Company _  _  _ _ _ _ _ _ _ _ _ _ 

Address _ _  _ _ _  _ _ 


The  Infrared  System,  by  Dr.  Sidney  Passman. 

Applications,  by  Dr.  Paul  J.  Ovrebo  and 
Dr.  R.  Bowling  Barnes. 

General  Bibliography,  by  Mr.  William  Wolfe. 


City  &  State _ 


•T'.  I, 

All  IRE  members  will  receive  this  September  issue  as  usual. 
Extra  copies  to  members,  $1.25  each  (only  one  to  a  member). 
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aircraft  accident  investigation  and 

by  HARMAR  D.  DENNY 
Member,  Civil  Aeronautics  Board 


I  WISH  TO  express  my  appreciation 
to  Signal  Magazine  for  inviting 
me  to  write  on  the  general  subjects 
of  air  safety  or  international  air 
routes.  Inasmuch  as  l)oth  of  these 
subjects  are  highly  complex,  I  think 
from  a  viewpoint  of  interest,  I  shall 
confine  my  brief  remarks  to  the 
phases  of  air  safety  connected  with 
aircraft  accident  investigation. 

At  the  outset  I  should  like  to  re¬ 
mind  you  that  the  Federal  Aviation 
Act  of  1958  has  recently  become  ef¬ 
fective,  and  this  Act  establishes  the 
Federal  Aviation  Agency  that  is  tak¬ 
ing  over  the  old  Civil  Aeronautics 
Administration  of  the  Department  of 
(Commerce.  This  new'  agency  is  in¬ 
dependent  of  the  Commerce  Depart¬ 
ment  and  for  the  first  time  brings 
under  the  jurisdiction  of  a  single 
Federal  agency  the  increasingly  im¬ 
portant  problem  of  air  traflic  control. 

In  addition,  the  safety  rule-making 
function  which  has  been  exercised  by 
the  Civil  Aeronautics  Board  since 
1940  is  now  transferred  to  the  new 
FAA.  1'his  means  that  the  Board’s 
role  in  the  rule-making  ])rocess  yvill 
be  as  an  interested  party  in  anv  t)ro- 
ceeding.  exj)ressing  our  thoughts  and 
beliefs  on  any  j)roposed  rule  in  the 
field  of  safety  regulations  bv  the 
FAA.  We  shall  continue  to  voice 
our  views  on  such  matters.  l)ut  the 
final  decision  yvill  rest  solely  yvithin 
the  jurisdiction  of  the  FAA. 

Otherwise,  the  new  FAA  yvill  not 
interfere  with  or  overlap  the  func¬ 
tions  of  the  (]AB  yvhich  is  an  inde¬ 
pendent  agency  of  the  (Congress.  Our 
major  functions  yvill  continue  without 
change.  In  the  economic  field,  among 
other  things,  these  involve  the  judi¬ 
cial  processes  of  selecting  and  au¬ 
thorizing  air  carrier  operations  over 
specific  routes,  both  on  an  irregular 
and  scheduled  basis:  determining  tbe 
rate  of  pay  receivable  by  air  carriers 
for  transporting  mail:  establishing 
the  subsidy  rate  for  si'heduled  air 
carriers  when  necessar\  :  and  many 
(►ther  ec'onomic  functions  including 


setting  rates  and  tariffs  for  L.  S. 
domestic  air  carriers. 

However,  in  the  field  of  safety, 
inasmuch  as  yve  are  no  longer  in  the 
law-making  business  of  establishing 
safety  rules,  our  activities  will  be 
principally  centered  in  the  yvide  field 
of  civil  aircraft  accident  investiga¬ 
tion.  This  is  not  a  new'  field  of  en¬ 
deavor  for  the  CAB;  it  has  been  one 
of  our  more  important  functions 
since  the  inception  of  the  indepen¬ 
dent  Board  in  1940.  Indeed,  I  do 
not  consider  it  immodest  to  point  out 
that  the  skills  and  techniques  de¬ 
veloped  by  the  Board  in  the  field  of 
aircraft  accident  investigation  have 
served  as  a  model  for  more  than  a 
score  of  the  leading  nations  of  the 
yvorld  yvho  have  sent  air  safety  dele¬ 
gations  to  W  ashington  to  study  and 
co|)y  Board  operations  in  this  field. 

The  reason  for  this  yvorld-yvide  in¬ 
terest  in  the  accident  investigation 
lechni(|ues  and  procedures  of  the 
Board  is  due  to  the  fact  that  when  it 
is  possible  to  determine  the  cause  of 
an  accident  it  is  also  possible  to  take 
measures  to  prevent  similar  accidents. 
It  is.  perha})s.  an  enigmatic  axiom  to 
say  that  “out  of  every  accident  comes 
greater  safety”  but  the  record  yvill 
bear  me  out  yvhen  I  say  that  the 
findings  made  by  the  Board  during 
the  past  eighteen  )ears  of  accident 
investigation  have  resulted  in  hun¬ 
dreds  of  measures  of  protection  and 
correction  that  helped  prevf^nt  addi¬ 
tional  disasters. 

Very  briefly  and  in  general  terms 
only.  I  should  like  to  outline  the  pro¬ 
cedures  followed  by  the  Board  in  the 
aeronautical  detective  yvork  necessary 
to  find  the  cause  of  an  aircraft  acci¬ 
dent.  Regardless  of  the  location  of 
the  accident,  if  it  is  within  the  con¬ 
tinental  limits  of  the  United  States, 
one  of  our  field  investigators  pro¬ 
ceeds  immediately  to  the  scene,  has 
the  area  roped  off  and  guarded,  and 
imj)ounds  the  yvreckage  in  the  name 
of  the  (5y  il  Aeronautics  Board.  After 
a  preliminary  analysis,  the  investi¬ 
gator  calls  W  ashington  for  yvhatever 


accident  investigation  specialists  he 
determines  yvill  be  needed,  such  as 
experts  in  power  plants,  propellers, 
aircraft  structures,  airline  operations, 
or  meteorologists. 

With  the  arrival  of  these  men  on 
the  scene,  the  CAB  investigator-in¬ 
charge  sets  up  a  number  of  investiga¬ 
tion  teams,  each  headed  by  a  CAB 
expert.  These  teams  will  be  composed 
of  representatives  of  the  airline  in¬ 
volved  in  the  accident,  the  manufac¬ 
turer  of  the  airplane,  and  representa¬ 
tives  from  the  Air  Line  Pilots  Asso¬ 
ciation,  the  Air  Force,  the  Navy, 
Coast  Guard,  and  others.  Such  teams, 
therefore,  consist  of  a  half  dozen 
specialists  yvorking  closely  together 
in  a  common  cause  to  help  determine 
how  and  whv  the  accident  occurred. 

In  the  average  case,  usually  three 
or  four  such  teams  work  at  the  acci¬ 
dent  scene  from  several  days  to  sev¬ 
eral  weeks.  They  may  consist  of  a 
Structures  team,  yvhose  responsibility 
is  solely  to  concentrate  on  the  struc¬ 
ture  of  tlie  airplane;  a  Poyver  Plant 
team,  yvhich  devotes  its  attention  only 
to  the  engines  of  the  aircraft:  an 
Operations  team,  who  impounds  all 
records  of  the  flight,  the  course  fol¬ 
lowed  and  the  navigation  and  radio 
facilities  used  up  to  the  time  of  the 
crash,  and  finally  a  Witness  Interro¬ 
gation  team,  yvhich  interviews  ])eople 
yvho  saw'  the  accident  or  observed 
the  aircraft  immediately  before  or 
after  the  accident  occurred. 

W^hen  all  data  by  these  teams  is 
completed,  the  Board  convenes  a 
public  hearing,  which  is  fact-finding 
in  nature  and  not  an  adversary  pro¬ 
ceeding  in  any  yvay.  Such  hearings 
follow  civil  court  procedure  in  the 
introduction  of  evidence  and  the 
swearing  and  questioning  of  yvit- 
nesses.  Subsequent  to  the  public  hear¬ 
ing,  which  usually  lasts  three  days, 
a  com[)lete  report  by  the  Board  set¬ 
ting  forth  its  findings,  conclusions 
and  recommendations  is  issued  over 
the  signature  of  the  Board  Members. 

"Fhe  Board  has  determined  the 
cause,  based  on  findings  and  fact, 


SIGNAL.  OCTOBER.  1959 


7 


of  more  ifiari  90  percent  of  all  tlie 
cixil  air  carrier  accidents  it  has  in¬ 
vest  i^aterl  in  the  past  18  years.  Jn 
addition  to  the  work  of  the  aeronau¬ 
tical  experts  I  have  descril)ed,  the 
Board  utilizes  all  types  of  outside 
technical  consultants  and  laboratories 
In  various  fields  of  science  whenever 
it  deems  it  necessary  in  the  course  of 
accident  investigation. 

Some  vears  ago  the  Hoard  had  a 
case  that  involved  the  fatal  crash  of 
an  airline  instrument-test  airplane 
that  crashed  and  sank  in  Bowery 
Bav  following  a  missed  approach  into 
I.afiuardia  Field.  The  Board  was 
exceedingly  disturbed  because  the 
autopsies  performed  on  the  two  pilots 
h\  the  .\ew  York  City  Medical  De¬ 
partment  revealed  overwhelming  evi¬ 
dence  of  alcohol  in  the  bodies  of 
l)oth  pilots.  The  newspapers  obtained 
this  information  and  played  up  the 
jitorx  with  strong  overtones  implying 
that  both  pilots  must  have  been  drunk 
at  the  time  of  the  accident.  This 
charge — which  seemed  to  l)e  true  on 
the  face  of  the  evidence — began  to 
seriousU  affect  public  confidence  in 
all  air  transj)ort  operations. 

Now.  anvono  who  even  remotely 
understands  the  highly  technical  and 
specialized  work  performed  by  airline 
flight  crews  today  also  knows  that  it 
would  he  impossible  for  pilots  under 
the  influence  of  liquor  to  even  com¬ 
plete  their  pre-flight  briefings  with 
weather,  dispatch,  and  mechanic  per¬ 
sonnel.  let  alone  hoard  their  airplane 
for  take-off.  But  we  could  not  he 
sure  that  the  public  knew  this. 

The  Board  immediately  enga  ged 
the  services  of  the  Yale  School  of 
Medicine  which  has  a  nationall) 
known  Alcohol  Research  Division  to 
act  as  the  Board’s  technical  medical 
consultant  in  this  case.  In  the  mean¬ 
time  CAB  investigators  had  raised 
the  wreckage  of  the  DC-8  from  the 
bottom  of  the  Bav  and  pointed  out 
to  the  medical  consultants  that  both 
tanks  of  de-icing  alcohol  located  be¬ 
hind  the  head  of  each  pilot  were 
ruptured  and  emptied  l)y  impact 
force. 

The  Board’s  medical  consultants  re- 
rhecked  the  autopsy  report,  and  bv 
additio?ial  chemical  anabsis.  proved 
that  the  alcohol  found  in  the  pilots’ 
bodies  was  not  drinking  alcohol  at 
all — but  isopropyl  alcohol  which  is 
poisonous  and  cannot  be  taken  in¬ 
ternally.  In  the  meantime,  our  in¬ 
vestigators  had  determined  from  com¬ 
pany  records  that  both  de-icing  tanks 
had  been  full  at  take-off -and  that 
the\  contained  isopropyl  alcohol.  It 
seemed  probable  that  both  pilots  had 
inhaled  quantities  of  salt  water  and 
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alcohol  frcm  these  tanks  immediately 
following  the  crash  and  sinking  of 
the  airplane.  However,  the  Board 
had  to  prove  its  case. 

The  doctors  then  performed  num¬ 
erous  laboratory  analyses,  using  live 
mice  and  drowning  them  in  large 
tanks  of  salt  water  mixed  with  vari¬ 
ous  amounts  of  isopropyl  alcohol.  By 
this  method  they  were  able  to  prove 
that  enough  alcohol  from  the  rup¬ 
tured  tanks  behind  the  j)ilots,  when 
mixed  with  salt  water  in  the  immedi¬ 
ate  cockpit  area,  and  inhaled,  could 
result  in  the  amounts  of  alcohol  that 
showetl  up  in  the  bodies  of  the  two 
[)iIots.  The  Board  was  thus  able  to 
clear  the  reputation  of  these  two  fine 
men  who  died  in  the  line  of  duty  and 
to  restore  public  confidence  in  the 
sobriety  of  airline  operatiofis. 

Radio  Message  Aids  in  Stdving 
A  cciden  t  Can  ses 

In  another  case  following  the  fatal 
crash  of  a  transcontinental  airliner 
in  Pennsylvania,  the  Board  utilized 
medical  consultants  in  another  way 
to  help  determine  the  cause.  In  this 
case,  several  minutes  before  the 
crash,  the  pilot  had  radioed  that  his 
fire  warning  system  indicated  a  fire 
in  the  forward  baggage  compartment 
— and  he  further  stated  that  he  had 
discharged  CO:*  fire  extinguishing 
chemicals  into  the  susj)ected  com¬ 
partment.  ^'hereafter,  his  radioed 
messages  became  slower,  and  hesitant 
and  slurring  in  sjjeech,  finally  trailing 
off  into  silence. 

While  the  Board's  investigators 
were  combing  the  wreckage  at  the 
scene  of  the  accident,  other  investiga¬ 
tors  proceeded  to  LaGuardia  tower 
and  impounded  the  automatic  record¬ 
ings  made  of  the  pilot  s  messages  on 
the  subject  flight.  The  Board  then 
took  this  master  recording  and  had 
a  phonograph  recording  conq)anv 
make  several  copies  of  the  original 
radio  message.  These  were  then 
j)layed  back  to  medical  speech  ex¬ 
perts  at  standard  sj)eeds  but  using 
increased  sound  volume  in  order  to 
study  the  pronunciation  and  inflec¬ 
tion  of  each  word  in  the  message.  y\s 
a  result  of  these  studies,  the  medical 
speech  consultants  concluded  that 
from  the  time  of  the  first  riiessage  to 
the  last  the  pilot,  without  realizing  it. 
was  suffering  from  increasing  anoxia. 
Therefore,  it  was  conclude^d  that  he 
became  unconscious — and  probably 
the  rest  of  the  crew  members  and 
passengers  from  toxic  amounts  of 
the  COo  fumes  he  harl  discharged 
into  the  forward  baggage  com])art- 
ment.  I  his  condition  could  have  been 
brought  about  if  the  crew  had  failed 
to  properly  actuate  the  decompression 


svstem  of  the  aircraft  at  the  time  of 
discharging  the  fire  extinguishing 
chemicals.  Subse(|uently,  corrective 
measures  were  taken  to  prevent  a 
similar  accident  from  occurring 
again. 

Widely  different  causes  have  been 
found  by  the  Board  to  underlie  most 
of  the  great  headline  air  disasters  of 
the  last  decade.  But  year  by  \ear  the 
safety  record  of  American  air  trans¬ 
port  has  improved;  each  year  as  the 
mileage  flown  increased,  the  fatality 
rate  decreased,  and  for  the  j)ast  five 
years  we  have  averaged  less  than  one 
fatalitv  per  one  hundred  million 
miles  of  flight  on  scheduled  I  .  S.  flag 
and  domestic  air  carriers.  Indeed, 
in  the  calendar  year  of  1957,  the 
record  of  one  fatality  per  one  billion 
passenger-miles  flown  was  recorded 
—  an  uneM|ualed  international  air 
safety  record. 

The  work  of  the  Board  in  aircraft 
accident  investigation,  plus  the  close 
cooperation  we  receixe  from  all 
phases  of  the  aviation  industry,  and 
xvith  the  assistance  of  outside  scien¬ 
tific  consultants  and  rt‘search  facili¬ 
ties.  lias  helped  make  air  transporta¬ 
tion  the  safest  method  of  domestic 
travel  in  the  I  nited  .States  today. 
A?id  now,  xvith  all  this  experience 
beliind  us  in  the  flevelopment  and 
operation  of  piston-engined  trans])ort 
airplanes,  xve  are  preparing  to  apply 
this  knoxviedge.  and  all  of  the  tech¬ 
nical  foresight  xve  can  summon,  to 
insure  that  the  jet  age  of  air  trans¬ 
portation,  will  be  the  safest  of  all. 

Sometime  ago  1  enjoyed  the  j)rixi- 
lege  of  visiting  the  five  American  air¬ 
craft  manufacturers  that  are  noxv 
engaged  in  the  design  and  (M)nstruc- 
tion  of  jet-powered  airline  transjxnts. 
Three  of  them  are  pure  jets — the 
Boeing  707.  Douglas  DC-8,  and  the 
(]onxair  880.  l\vo  of  them  are  j)ro})- 
jet  aircraft,  xvith  jet  engim^s  turning 
})ropellers — these  are  the  4-engined 
Lockheed  Fleet ra  and  the  2-engined 
Fairchild  F-27.  I  xvas.  deeply  im¬ 
pressed  xvith  the  meticulous  scientific 
care  expended  in  evolving  the  design  . 
configuration  and  construction  proc¬ 
ess  of  each  of  these  airplanes.  More- 
ox(‘r,  before  these  jet  transports  at- 
taine‘d  their  final  certificatio?i  and 
airworthiness  certificates  from  tlie 
(7\A,  thex  successfully  coiiipleted  the 
most  rigorous  and  extensive  aerodx- 
naniic  and  flight  testing  ])rograms 
ever  conducted  for  commercial  air¬ 
craft. 

I  believe  that  our  nexv  American 
jet  transports  xvill  prove  to  be  tbe 
safest  |)ul)lic  air  carriers  that  the 
world  of  aviation  has  ever  known. 
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Stromberp:-Carlson 
is  now  developinjr  for 
the  Armed  Forces  . . . 
Advanced  Single 
Sideband  radio 
applicable  to  shipboard, 
vehicular  and  airborne 
communications. 

The  simplifying  of 
both  transmitting  and 
receiving  circuits  in  this 
digital-tuned  radio 
marks  a  significant 
advance  in  Single 
Sideband  reliability, 
economy  and  ease  of 
operation. 

Broad-banded  circuits 
and  a  unique  frequency 
synthesizer  eliminate 
servo  amplifiers  and 
motors,  discriminators 
and  rate  generators. 

Heat-sink  cooling 
eliminates  blowers  and 
air  filters. 

Brochure  on  request. 


STROM  BERG -CARLSON 
A  D, VISION  OF  GENERAL  DYNAMICS 

1400  N.  GOODMAN  STREET  •  RO  C*H  ESTER  3.  N.V. 
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introducing 

THE  NEW 
TUNNEL 
DIODE 

by 

DR.  MALCOLM  H.  HERB 
Manager 

General  Physics  Research  Dept. 
General  Electric  Research  Lab. 

DR.  JEROME  J.  TIEMANN 
General  Physics  Research  Dept. 
General  Electric  Research  Lab. 

H.  BRAINARD  FANCHER 
General  Manager 
Semiconductor  Products  Dept. 
General  Electric  Co. 
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The  newest  “baby'’  in  the  fast¬ 
growing  family  of  electronic  de¬ 
vices,  the  “tunnel  diode,”  is  coming 
of  age.  The  new  device,  little  over  a 
year  old,  is  both  better  understood 
and  closer  to  commercial  application 
according  to  Dr.  Guy  Suits.  General 
Electric  vice  president  and  director 
of  research. 

The  tunnel  diode,  first  re])orted  in 
1958  by  the  Japanese  scientist  Leo 
Esaki,  is  a  first  cousin  to  a  tran¬ 
sistor,  hut  operates  on  a  different 
j)rinciple  and  offers  advantages  that 
the  transistor  does  not.  Before  long 
it  should  find  its  way  into  high-speed 
computers,  television  sets,  communi¬ 
cation  equipment,  nuclear  controls, 
satellites  and  space  vehicles. 

In  introducing  the  tunnel  diode. 
Dr.  Suits  said,  “Because  we  were  con¬ 
vinced  that  the  tunnel  diode  could 
lead  to  rev  v>Iutionary  changes  in  the 
electronics  industry,  we  launched 


(Above)  Vesf’pockef  frammiffer,  making  use 
of  a  tunnel  diode,  and  with  range  of  approxi¬ 
mately  one-half  mile,  is  demonstrated  by  GE 
Research  Laboratory  scientists.  Dr.  Guy  Suits, 
GE  vice  president  and  director  of  research, 
speaks  into  microphone  as  Dr.  Jerome  J.  Tie- 
mann  holds  the  transmitter.  In  foreground,  an 
FM  receiver  picks  up  the  signal.  (Right)  Tun¬ 
nel  diode,  bottom  of  photo,  can  perform 
simultaneously  the  following  functions  that  are 
necessary  in  an  FM  receiver:  amp^ifi‘'ati')n.  os- 
cillation,  conversion,  limiting,  defection  and 
automatic  frequency  control.  If  an  FM  receiver 
were  rebuilt  using  a  tunnel  diode,  all  of  the 
conventional  components  shown  in  the  photo 
could  be  omitted,  "although  with  some  sacri¬ 
fices  in  performance." 


and  financed  a  concentrated  research 
program  on  the  subject.  This  has 
resulted  in  important  new  scientific 
understanding  of  the  device,  whit^h 
has  led  to  vastly  im])roved  tunnel 
diodes  as  well  as  a  number  of  signifi¬ 
cant  improvements  in  the  field  of 
applications. 

“Further  advances  in  the  design 
and  application  of  tunnel  diodes  can 
he  expected,  and  it  is  probable  that 
transistors  and  other  solid-state  de¬ 
vices  will  also  benefit  from  the  new 
knowledge.” 

J  he  improved  tunnel  diodes  are 
still  in  the  experimental  stage  and 
are  not  vet  commercially  available. 
However,  to  spur  progress  in  circuit 
design.  (General  Electric’s  Semicon¬ 
ductor  Prod  nets  Department  ruiw  has 
plans  to  offer  limited  (piantities  of 
experimental  samples  for  such  use 
within  the  next  few  months. 

{Continued  on  pav^e  12) 


Actors  often  complain  about  restriction  to  the  same  type 
of  role.  It’s  easy  to  think  of  the  man  who  always  plays 
gangsters,  the  one  never  seen  without  a  cowboy  hat.  and  the 
fellow  who  can  act  nothing  except  romantic  parts. 

REL’s  unchallenged  world  leadership  in  tropospheric  scatter 
equipment  may  overshadow  REL  achievements  in  other 
areas  of  specialized  radio  communications. 

For  example,  another  sector  of  REL  preeminence  is 
point-to-point  apparatus,  both  long  and  short  range.  REL 
systems  provide  four  to  240  voice  channels,  at 
frequencies  from  1  30  me  to  2400  me. 

Among  the  special  advantages  available  in  point-to-point 
apparatus  by  REL  are  the  patented,  low  distortion 
SERRASOiD^  modulator;  the  crystal  mixer  receiver,  with  its 
lower  noise  figure;  and  the  same  remarkable  reliability 
developed  for  the  rigorous  demands  of  militarized 
tropo  scatter  (Specification  MIL-R-9657A,  USAF). 

The  point  to  remember  in  point-to-point  communications  is 

equipment  by  REL. 


Radio  Engineering  Laboratories* Inc 

A  suhsiiiinry  of  Dymtuics  Corporation  of  America 

Dept.  G*  29-01  Borden  Ave  •  Long  Island  City  1,NY 


Creative  careers  at  REL  await  a  few  exceptional  engineers. 
Address  resumes  to  James  W.  Kelly,  Personnel  Director. 
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for  making  tunnel  diodes  include, 
silicon,  germanium,  gallium  arsenide, 
gallium  antimonide  and  indium  anti* 
monide. 

d'lie  tunnel  diode  is  smaller  than  a 
transistor  and,  because  of  a  sim[)ler 
structure,  ultimately  will  he  a  small 
fraction  of  its  present  size.  It  also  is 
affected  little  hy  environmental  con¬ 
ditions.  Silicon  tunnel  diodes  made 
hy  (General  Pdectric  work  at  tempera¬ 
tures  as  high  as  65()°h";  conventional 
silicon  diodes  will  not  operate  above 

y\s  an  electrical  circuit  element,  the 
tunnel  diode  exhibits  a  unique  com-, 
bination  of  electrical  ])roperties  in¬ 
cluding  what  is  called  a  “negative 
resistance”  over  part  of  its  operating 
voltage  range.  These  characteristics 
allow  it  to  be  used  in  a  wide  variety 
c»f  applications,  such  as  an  amplifier, 
a  generator  of  radio-frequency  j)ower 
and  a  switching  device.  The  simplici¬ 
ty  of  this  device  makes  possible  the 
development  of  “integratt‘d  circuits,” 
in  which  eritire  circuits  for  some 
applications  may  he  formed  on  a 
single  semiconductor  structure.  It 
is  superior  to  vacuum  tubes  and 
transistors  for  applications  in  low- 
noise  amplifiers  and  fnixers  for  high 
frefjuencies.  Many  ])arametric  ampli¬ 
fier  jobs,  for  exanq)le,  could  be  per¬ 
formed  more  easily  by  tunnel  diodes. 
Editors  \ote:  The  jolloivinp:  three 
l)resentati()ns  will  g/te  Signal  readers 
further  insifiht  into  the  new  tunnel 
diode. 

Dr.  Hebb 

THK  tlnnkl  diodk  is  the  most  im¬ 
portant  advance  in  semiconductor 
de\  ices  since  the  transistor.  W  e  in 
(/eneral  F^lectric  are  now  in  a  ])osi- 
tion  to  re])ort  that  we  have  improved 
tremendously  tunnel  diodes  and  have 
greatly  increased  their  versatility. 
Improvements  in  tunnel  diodes  sug¬ 
gested  new  applications,  and  new  ap- 
j)lications  demanded  even  better 


diodes.  More  importantly,  the  im¬ 
proved  diodes  made  possible  meas¬ 
urements  of  more  fundamental  sig¬ 
nificance  and  led  to  a  better  scientific 
knowledge  of  how  the  new,  formerly 
mysterious,  devices  actually  worked. 
This  new  knowledge,  in  turn,  led  to 
the  vastly  su|)erior  tunnel  diodes  that 
1  cover  in  this  presentation. 

The  principle  of  operation  of  the 
tunnel  diode,  which  was  partially 
interpreted  by  Ksaki,  is  radically 
different  from  that  of  transistors,  rec¬ 
tifiers,  ordinary  diodes  and  other 
semiconductor  devices.  Fhe  poten¬ 
tialities  of  the  tunnel  diode  were  no! 
generally  recognized  at  first,  and  no 
great  notice  was  taken  of  Ksaki’s  an¬ 
nouncement.  Moreover,  much  of  the 
behavior  of  tlie  tunnel  diode  was  sim¬ 
ply  not  understood. 

The  name  “tunnel  diode.”  as  Dr. 
Suits  explained,  comes  from  the  physi¬ 
cal  j)henomenon  of  “(pjantum-me- 
chanical  tunneling.”  bv  which  elec¬ 
trons  are  able  to  get  across  the 
juncti(m  region  of  the  diode.  In  the 
transistor  one  has  a  simple  picture  of 
an  electron  starting  from  the  emitter 
and  diffusing  across  the  base  r(*gion 
to  the  collector.  In  the  tunnel  diode, 
on  the  other  hand,  there  is  no  such 
classical  picture.  One  inust  somehow 
imagine  that  the  electron  can  “jump*' 
from  one  side  of  the  junction  to  the 
other  without  being  in  between. 
W  bile  the  ordinarv  motion  of  elec¬ 
trons  in  semiconductors  is  relativeh 
slow,  electrons  tunnel  across  the  diode 
at  the  ultimate  speed — the  speed  of 
light.  This  is  one  of  the  reasons  that 
there  is  so  much  interest  in  the  tunnel 
diode:  Because  it  functions  at  the 
speed  of  light,  it  can  he  the  ultimate 
in  fast-acting  or  high-fretpiemy  de- 
\  ices. 

riie  objective  of  the  (General  Klec- 
tric  scientists  was  to  lay  the  founda¬ 
tion  for  the  practical  application  of 
the  tunnel  diode.  It  was  first  neces¬ 
sary  to  explore  rnanv  different  waNs 
{Continued  on  paf^e  14) 


One  (d  the  most  significant  ad¬ 
vances  in  scientific  understanding  of 
the  de\ice  originated  with  some  ob- 
ser\alions  of  mysterious  “wiggles”  in 
performance  curves.  These  were  first 
noted  bv  Drs.  Nick  Holonyak,  Jr.  and 
Arnold  Lesk  at  GI”s  Advanced  Semi¬ 
conductor  Laboratory  in  Syracuse. 
New  ^ Ork.  A  theory  that  successfully 
explained  the  puzzling  effect  was  sub- 
secpiently  worked  out  at  the  (General 
Llectric  Research  Laboratory  in  Sche- 
nectad),  New  \  ork,  by  Drs.  Jerome 
J.  J'iemann,  Robert  N.  Hall  and  Henry 
Lhrenreich. 

The  tunnel  diode  takes  its  name 
from  the  physical  phenomenon  that 
makes  it  possible:  “(juantuni-mechan- 
ical  tunneling.”  I'he  term  is  used  to 
describe  the  manner  in  w  hich  the  elec¬ 
trical  charges  move  through  the  de- 
\  ice.  Such  motion  takes  place  w  ith 
the  sjieed  of  light,  in  contrast  to  the 
relatively  slow  motion  of  electrical 
charge  carriers  in  transistors. 

The  high  speed  at  which  electrical 
charges  travel  in  the  tunnel  diode 
makes  it  possible  for  the  device  to 
operate  at  extremely  high  frecjuencies. 
Oscillation  frecjuencies  higher  than 
2()(H)  megacycles  have  already  been 
obtained,  matching  advanced  tran¬ 
sistor  performance,  and  frequencies 
of  more  than  lO.OOO  megatwcles  are 
expected  in  the  near  future. 

"The  device’s  high-speed  response 
also  suggests  applications  in  com¬ 
puters.  \\  hen  used  as  sw  itches,  tunnel 
diodes  ha\e  functioned  in  a  fraction 
of  a  milli-microsecond — from  10  to 
100  times  as  fast  as  the  fastest  tran¬ 
sistor. 

J  he  device  also  resists  the  damag¬ 
ing  effects  of  nuclear  radiation.  Be* 
cause  it  is  less  dependent  on  the  struc¬ 
tural  perfection  of  its  crystal  than  is 
the  transistor,  it  is  much  less  affected 
by  the  damage  that  radiation  can  do 
to  such  crystal  structures.  In  this 
respect  it  outranks  transistors  by 
more  than  1000  to  1.  Semiconductors 
that  have  been  used  bv  scientists 


A  complete  tunnel  diode  transmitter  is  compared  in  size 
u'ith  a  .‘yO-cent  piece.  The  transmitter  consists  of  one  I'aria- 
ble  find  two  fixed  ceramic  capacitors,  a  coil  that  tunes  to  the 
operating  frequency — which  may  be  higher  than  one  kilo- 
megacycle  per  second — and  the  tunnel  diode  itself,  located 
inside  the  **caiP*  in  the  center  of  the  device. 


Inside  a  paper  clip,  with  room  to  spare,  a  tunnel  diode  is 
shown  in  close-up  view.  The  connecting  wire  (left  end) 
leads  into  an  alUry,  which  is  soldered  to  a  germanium  crys¬ 
tal  (dark  area).  The  crystal,  in  turn,  is  soltlered  to  a  rec¬ 
tangular  metal  plate,  which  constitutes  the  other  connection. 
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ULTRA-STABLE 

Nl  D 

tZ.  IN  C.  rv 

DIODES 


I 

SPEC 

IFiCATIONS 

RATINGS 

■ 

Maximum 

Operating 

Voltage  Range 

Temb  Coefficient' 

Dynamic* 

and  Storage 

Max  Operating 

at  Iz  =  7.5  ma  at  25°C 

(  — 55’C  to  4-100*0 

Resistance  at  25*C 

Temperature 

Temp,  at 

(Volts) 

at  tz  =  7  5  ma 

at  Iz  =  7  5  ma 

Range 

Iz  =  7.5  ma 

(V"C) 

(ohms) 

(*C) 

(*C) 

Min. 

Max. 

5.9 

6.5 

±01 

15 

-65  to  4-  150 

=^5.9 

±6  5 

±.01 

15 

-65  to  4-  150 

1N823 

5.9 

6.5 

±005 

15 

-65  to  -1-  150 

4-125 

1N824‘ 

±5.9 

±6  5 

±  005 

15 

-65  to  4-  150 

4-125 

1N825 

5.9 

65 

±.002 

15 

-65  to  -t-  150 

4-125 

1N827 

5.9 

— 

6.5 

±001 

15 

-65to+  150 

4-125 

■Double  anode  types. 

'Determined  by  measuring  a  change  of  voltage  from  — 55*C  fo  +25“C  and  a  change  of  voltage  from  4-25*0 
to  -lOO'C. 

■The  Dynamic  Resistance  is  measured  by  superimposing  a  small  A  C.  Signal  upon  the  test  D  C.  Current. 

(Iac  RMS  —  1/10  Idc  Test) 

1N822  and  1N824  types  meet  all  specifications,  including  temperature  coefficient,  in  both  directions. 


This  new  line  of  subminiature  silicon  voltage  references  features  a 
combined  lower  dynamic  resistance  and  voltage  stability  exceeding 
that  of  any  standard  cell. 

Manufactured  by  diffusion,  these  devices  offer  temperature  coeffi¬ 
cients  as  low  as  0.001%  Unique  single  piece  construction  enables 
the  reference  to  maintain  excellent  voltage  stability  when  subjected  to 
severe  thermal  shocks.  Axial  lead  design  and  hermetically  sealed  glass 
encapsulation  insure  a  rugged  unit  capable  of  providing  long  term 
reliability  over  wide  ranges  of  environmental  conditions. 

These  new  subminiature  references  are  also  available  in  double 
anode  types  for  symmetrical  clipping  applications. 

Send  for  bulletin  TE-1352. 


Select  from  the  nation's 
broadest  line  of 
regulators  and  references, 
including  these  types: 


Rating 
250  MW 
250  MW 
400  MW 
750  MW 
1  WATT 
10  WATT 


Type  Number 
SV5  -  SV24 
1N708  -  1N745 
1N746  -  1N759 
SV804  -  SV824 
1N1765  -  1N1802 
SV904  -  SV924 


Contact  your  nearest  authorized  Transitron  industrial  distributor  for 
in-stock  quantities  1-999. 


Transitron 
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electronic  corporation  •  wakefield,  massachusetts 

**Leadership  in  Semiconductors" 


Tunnel  Diodes 

{Continued  from  page  12  I 

of  making  tunnel  diodes  and  to  dis¬ 
cover  how  to  improve  their  character¬ 
istics. 

One  of  the  more  important  charac¬ 
teristics  of  these  versatile  devices  is 
the  negative  resistance  region  of  the 
current-voltage  curve.  The  negative 
part  of  the  curve  should  he  as  steep  as 
possible  for  best  performance  in  oscil¬ 
lators  and  amplifiers.  The  ratio  of 
currents  at  the  peak  and  valley  should 
he  large  in  order  to  minimize  ])owe£ 
re(|uirenients.  For  microwave  fre- 
(juencies.  the  capacitive  reactance  of 
the  diode  must  he  kept  small  in  rela¬ 
tion  to  the  negative  resistance.  For 
application  as  a  detector,  the  curva¬ 
ture  of  the  current-voltage  character¬ 
istic  should  he  high.  All  of  these 
properties  can  he  attained  hy  the 
fabrication  of  the  tunnel  diode  and 
the  elements  of  which  it  is  made. 

The  second  line  of  activity  that  we 
have  pursued  is  the  incorporation  of 
tunnel  diodes  in  novel  circuits  to  per¬ 
form  different  functions.  These  have 
included  oscillators,  amplifiers,  mix¬ 
ers.  detectors,  computer  elements,  and 
temperature  and  voltage  sensors.  This 
is  an  extremely  exciting  area  to  think 
about,  since  it  gives  a  glimpse  of  the 
manv  applications  for  the  future. 

But  the  third  area  of  our  work  is 
perhaps  the  most  imjiortant  for  the 
future,  dhe  basic  jihenomenon  of 
tunneling  has  been  known  for  a  long 
time  and  is  well  understood.  How¬ 
ever.  its  existence  in  semiconductors 
is  comparatively  new,  and  the  be¬ 
havior  of  the  tunnel  diode,  as  I  have 
said  was  a  puzzle.  Past  experience 
has  shown  that  we  are  never  able  to 
realize  the  full  potentialities  of  any 
physical  phenomenon  until  we  under¬ 
stand  it  quite  thoroughly.  It  was 
therefore  a  significant  part  of  our 
objective  to  unravel  and  interpret  the 
measurements  on  tunnel  diodes  in  a 
fundamental  way.  I  am  happy  to 
report  that  we  have  made  progress 
in  this  direction. 

The  first  break  came  when  our 
scientists,  while  experimenting  with 
tunnel  diodes  at  the  temperature  of 
liquid  helium,  found  some  pro¬ 
nounced  differences  between  the  cur- 
rent-voltage  characteristic  at  this  tem¬ 
perature  and  the  current-voltage  char¬ 
acteristic  at  high  temperatures.  An 
unexpected  result  such  as-  this  is  a 
challenge  but  also  an  opportunity  for, 
if  it  can  be  explained,  it  will  give 
additional  insight  into  what  is  going 
on.  After  considerable  conjectures 
and  attempted  verification,  tbe  correct 
e\|)lanation  was  evolved,  and  proven. 

1  he  new  features  which  our  scientists 


uncoNered  were  cusps  in  the  current- 
voltage  curves.  Their  explanation  of 
these  new  features  can  be  summarized 
in  the  following  way.  Whenever  an 
electron  “tunnels’”  in  the  diode  it 
must  generate  a  little  sound  wave  or 
vibration  of  the  semiconductor  crys¬ 
tal,  called  a  phonon.  Since  this  re- 
([uires  extra  energy,  the  current  in¬ 
creases  suddenly  when  the  voltage  is 
able  to  provide  the  energy  for  the 
phonon.  This  is  the  most  direct 
demonstration  so  far.  of  the  inter¬ 
action  between  electrons  and  phonons. 
For  example,  the  voltage  at  which  the 
cusps  occur  gives  the  energv  of  the 
])honon  directly,  and  the  size  of  the 
current  increase  is  related  to  the 
strength  of  the  interaction  between 
the  phonons  and  electrons. 

This  knowledge  is  likely  to  have 
repercussions  on  many  areas  of  solid- 
state  physics  and  will,  with  little 
doubt,  lead  to  inq)rovements  in  other 
semiconductor  devices. 

Dr.  Tiemann 

R.  Herb  has  told  you  a  little  about 
the  possible  applications  of  the 
improved  tunnel  diodes  made  by  my 
colleagues  and  myself.  I  would  like 
to  elaborate  a  bit  on  this  subject  and 
tell  you  which  aspects  of  the  tunnel 
diode  are  the  most  important  ones  for 
the  various  fields  of  application. 

Generally  speaking,  the  important 
properties  of  tunnel  diodes  from  the 
electronic-circuit  viewpoint  are: 

1.  Fxtreme  speed  (high  frequen¬ 
cy  ) . 

2.  Stable  characteristics  that  are 
insensitive  to  temperature 
changes. 

3.  Modest  power  supply  require¬ 
ments. 

4.  Ability  to  operate  in  a  wide 
variety  of  critical  environments. 

.5.  Low'  noise  level. 

0.  Simplicity — light  weight — small 
size. 

Fhese  features  indicate  that  the  tun¬ 
nel  diode  will  find  many  applications 
in  a  large  number  of  fields. 

One  of  the  most  important  of  these 
fields  will  be  high-s|)eed  digital  com¬ 
puters.  The  reason  the  tunnel  diode 
is  important  in  this  field  is  its  high 
speed  of  response  w  hen  made  to  oper¬ 
ate  as  a  switch.  Phe  tunnel  diode 
switches  either  on  or  off  in  a  fraction 
of  a  millimicrosecond. 

The  important  thing  here  is  that  the 
switching  can  occur  so  fast  after  the 
irq)ut  pulse  has  been  received.  Ihe 
low  output  voltage  of  the  tunnel  diode 
may  appear  to  be  an  inconvenience 
and,  in  some  resj)ects.  it  is.  This, 
however,  may  turn  out  to  be  a  bless¬ 
ing  in  disguise. 


I  sav  this  because  the  low  v<>ltage 
means  that  tunnel  diodes  do  not  gen¬ 
erate  much  heat,  and  one  of  the  most 
difficult  problems  which  plagues  com¬ 
puter  engineers  is  how  to  get  rid  of 
all  the  heat.  As  people  try  to  })ack 
more  and  more  computer  in  a  smaller 
and  smaller  space,  the  problem  of  heat 
dissi|)ation  becomes  even  more  severe. 
I'lie  tunnel  diode  may  offer  some  help 
in  this  respect,  since  it  can  be  made 
to  consume  far  less  power  even  than 
a  transistor,  which  in  turn  uses  much 
less  than  a  vacuum  tube. 

R ad io  Co  m  m  u  nicat io  n 

Another  field  of  application  is 
radio  communication.  Here  the  tun¬ 
nel  diode  is  important,  first  because 
of  its  high-frequency  potential  and 
excellent  stability,  and  also  because 
of  its  ability  to  operate  in  critical  en¬ 
vironments  w  ith  modest  power  su|)ply 
re(|uirements.  As  an  extra  bonus,  it 
turns  out  that  the  tunnel  diode  has 
excellent  low-noise  properties.  At 
present  it  is  surpassed  in  this  respect 
only  by  the  maser — which  requires 
bulky  refrigeration  ecjuipment — and 
by  the  parametric  amplifier — which 
recfuires  a  high-frequency  oscillator 
(generally  a  klystron)  in  order  to 
operate.  In  contrast,  the  tunnel  diode 
needs  only  a  simple  direct-current 
supply. 

Because  of  the  auxiliary  equipment 
needed  for  an  amplifier  employing 
parametric  diodes  as  masers,  the  over¬ 
all  power  consumed  by  these  systems 
is  over  a  million  times  as  much  as 
would  be  required  by  the  tunnel  diode 
stage.  Fven  after  one  has  added  in 
the  power  re(juired  by  subsequent 
stages  in  a  receiver,  which  would  be 
common  to  any  system,  the  simplicitv 
of  the  tunnel  diode  may  prove  to  be 
such  an  advantage  that  it  will  find 
use  in  airborne  or  satellite  communi¬ 
cations  equipment  despite  its  slightly 
noisier  performance. 

We  have,  via  experiments,  demon¬ 
strated  how  the  tunnel  diode’s  charac¬ 
teristics  can  be  exploited,  through 
novel  circuit  design,  to  produce  a 
variety  of  functions  from  one  diode 
that  would  recjuire  a  large  number  of - 
conventional  components  to  duplicate. 
The  important  idea  here  is  that  the 
tunnel  diode  is  a  new  and  differe?it 
component  with  a  uni(|uc  combina¬ 
tion  of  electrical  properties.  It  hap¬ 
pens  that  these  characteristics  make 
it  the  proverbial  srjuare  peg  for  quite 
a  number  of  scjuare  boles.  Tunnel  di¬ 
odes  will  also  find  ajrplication  as  local 
oscillators  for  sujrerbeterodyne  re¬ 
ceivers,  as  anqrlifying  mixers  and 
detectors,  and  in  low -noise  preampli¬ 
fiers  for  high-frequency  receivers. 

{Continued  on  page  26) 


14 


SIGNAL,  OCTOBER.  1959 


Today's  smallest  two-way  mobile  radio -actual  size! 

A/eut/  Genera/  Electric  Transistorized  Progress  Line 


(ieneral  Klectric’s  new  Transistorized  Progress  Line  will  fit  in  more  j^naces.  in  more  dilFerent  positions, 
than  any  otlier  two-way  mobile  radio  yon  can  buy  today. 

\ot  ordy  is  tliis  the  world's  smallest,  lightest  commercial  two-way  mobile  radio,  but  standbv 
battery  drain  is  sp  low  you  need  never  turn  off  your  TPL  mobile  unit,  just  like  the  clock  in  vour  car. 
^  oil  install  no  special  generator,  use  less  gas.  reipiire  fewer  engine  jobs. 

d'PL  is  the  first  two-way  radio  that  transmil*<  U|)  to  75  watts  of  power  in  high  baiid  .  .  .  the  first  that 
really  fits  under  the  dash  .  .  .  the  first  to  realize  the  full  benefits  of  transistorized  design  I  ho  more  than 
four  tubes)  .  .  .  the  first  to  eliminate  bulky  cables  through  new  one-piece  design  of  receiver  control  and 
transmitter  .  .  .  the  first  w  ith  shielded  dirt-free  ventilation. 


The  new  (/eneral  Klectric  TPb  iishms  in  a  new  era  of  convenience  and  reliability  in  mobile  com¬ 
munications.  Don’t  miss  all  the  exciting  details.  \\  rite  (General  Electric  ("ornpany,  (Communication 


Iboduct.s  Department,  Section  43109,  -Mountain  View  Hoad,  Lynchbur 


g.  \  irginia. 


GENERAL 


ELECTRIC 


Communication  Products  Department 


X 


STRATOSCOPE  1 


Shown  above  is  the  12-inch 
solar  telescope  which  was 
carried  info  the  stratosphere 
by  balloon  to  make  photo¬ 
graphs  of  the  Sun. 


by 

S.  E.  HOOD 
SIGNAL  Staff 


1.\  TIIK  MIDST  OF  ALL  tlie  atllloS- 
plieric  Iranic  of  jot  aircraft,  rock¬ 
ets.  missiles  and  beeping  space  satel¬ 
lites.  the  halltum  floats  serenely  and 
silently  on  its  way  to  prominence  as 
an  invaluahle  \ehicle  of  space  re¬ 
search. 

Since  the  (1a\s  of  (ialileo,  astrono¬ 
mers  have  been  hampered  in  their 
studies  of  the  heavens  hy  the  earth’s 
atmosphere  which  obscures  clear  visi- 
hilitN  of  celestial  objects.  Twinkling 
starlight  is  lovely  to  behold  and  has 
been  described  frequently  in  beaute¬ 
ous  terms  by  poets.  The  astronomers, 
hf)wever.  merelv  describe  the  scin- 
tillating  asteroid  as  ‘‘bad  seeing.” 
1'he  air  between  a  ground  telescope 
and  space  is  healed  unevenl)  and 
disturbance  is  caused  by  the  wind, 
particularly  near  the  ground  and  in 
the  Iropopause,  or  jet  stream  region, 
a  turbulent  layer  at  10,000  feet.  This 
turbulence  causes  the  “bad  seeing.” 
It  is  not  possible  to  distinguish  sep¬ 
arate  stars  if  they  are  close  together 
or  to  make  out  fine  details  on  large 
objects,  such  as  the  Sun.  Kven  under 
the  best  atmospheric  conditions  the 
2()0-inch  telescope  of  Mt.  Palomar 
can  rarely  distinguish  between  two 
points  on  the  Moon  s  surface  less 
than  loOO  feet  apart,  while  it  could 
distinguish  between  points  onlv  120 
feet  apart  if  it  did  not  have  to  peer 
through  the  Earth’s  atmosphere. 

riius.  the  balloon  has  long  b(‘en  an 
obvious  means  for  making  astroj)h\- 
sical  observations.  It  can  rise  above 
the  troublesome  atmosphere  and  re- 
(juires  no  fuel  for  fliglit.  It  can  be 
made  of  inexpensive  plastic  materiab 
and  thus  will  not  exj)and  as  do  rub- 
l)er  balloons  and  will  therefore  float 
naturally  at  a  pre-determ ined  den- 
sits  altitude.  J  lie  scientific  measure¬ 
ments  taken  bv  l»alloons  are  far  less 


iidluenced  b\  acceleration  and  vibra¬ 
tion  than  those  taken  by  a  vehicle 
hurtling  through  the  air  at  Iiigh 
speeds.  It  becomes  a  working  labo¬ 
ratory  high  abo\e  the  earth. 

TIh‘  Office  of  Naval  Hesearcli 
lONKi  has  been  ])ioneering  in  both 
manned  and  unmanned  balloon  as- 
trommiy  flights  for  several  vears.  In 
1910  ONR  inaugurated  its  upper  at¬ 
mosphere  research  program  by  ex¬ 
ploring  the  balloon  as  a  vehicle  for 
providing  a  stable  platform  for  sci¬ 
entific  observation.  A  contract  was 
awarded  to  the  newly  established 
Aeronautical  Research  Laboratory  of 
(General  Mills,  Inc.,  to  design  and 
construct  balloons  made  of  a  thin 
plastic  material.  In  19.56  0\R 

awarded  a  contract  to  the  Princeton 
I  niversitv  Observatorv  for  the  con- 
st ruction  of  a  12-inch  lelesco])e,  a 
camera  and  a  guidance  system  suit¬ 
able  for  carriage  by  an  unmanned 
balloon.  The  Air  Eorce  Cambridge 
Research  Center  joined  ONR  by  j)ro- 
viding  financial  assistance  for  this 
solar  instrumentation.  Dr.  Marlin 
Schwarzschild.  a  Princeton  I  niver- 
sity  astronomer  who  had  proj)osed 
the  unmanned  balloon-telescope-  cam¬ 
era.  was  made  scientific  director  of 
the  project  which  came  to  be  known 
as  STRATOSCOPE. 

d  he  first  Stratoscope  flight  was 
launched  September  2.5,  19.57,  from 
the  (/eneral  Mills  Elight  (Center.  New 
Brighton,  Minnesota,  ddie  Stralo- 
scope  I  balloon  remained  at  an  alti¬ 
tude  of  82•^^)^K)  feet,  above  nearly 
96^  (  of  the  Earth’s  atmosphere,  for 
three  hours  and  fortN-five  minutes.  A 
second  flight  on  October  IT.  19.57, 
was  launched  from  Huron,  South  Da¬ 
kota.  and  reached  an  altitude  of  R.5,- 
200  feet.  I  hes(i  19.77  flights  resulted 
in  the  first  successful  attempts  at  high 
altitude  astronomy,  dh^^  s|)ecial  Sun 


telescope  camera  took  photographs  of 
the  Sun’s  surface  w  hich  were  un[)rece- 
dented  in  clarity  and  (fi-tail.  for  the 
first  time  the  detailed  pobgonal  struc¬ 
ture  of  the  cmnective  currents 
( “granulations  ’ I  that  bring  much  of 
the  internal  solar  energ\  to  the  .'^un’s 
surface  was  shown. 

Stratoscope  Telescope  ■ 

On  Julv  11.  19.59,  Stratoscop(‘  I 
began  its  second  series  of  flights  with 
a  balloon  launched  from  Lake  Elmo, 
Minnesota.  I  his  lime  a  closed-circuit 
television  camera  and  remote  control 
eejuipment  made  the  trip,  too.  (Ground 
obser\ers  were  able  to  watch  the  area 
being  observed  by  the  telescope  and 
could  point  the  instrument  at  any 
region  of  particular  interest,  such  as 
a  Sun  spot. 

I  In*  Stratoscope  telescope  is  a  12- 
inch  aperture  system  with  a  focal 
length  of  2109  inclrjs.  Its  f  o  para¬ 
boloid  (juartz  primary  mirror  has 
a  surface  that  does  not  depart  moie 
than  one  millionth  of  an  inch  from 
a  parabolic  curve. 

(Ground  observers  can  point  the 
telescope  by  means  of  sensiti\e  ])hoto- 
diode  “eyes.”  Signals  from  tin* 
“eyes”  go  to  an  amplifier  and  through 
a  j)ower  supply  to  drive  motors  which 
mo\e  the  tefi‘scope  in  azimuth  and 
elevation.  I  he  .d5mm  camera  installed 
into  the  tehtscope  has  a  frame  size  of 
1  X  P  •>  inclu*s  exj)osed  w  hich  is 
roughly  ecjuivalent  to  0..5'^7  of  the 
Sun’s  area,  or  .50.()()()  bv  7.5. ()()()  miles, 
dhe  cam(*ra  can  take  o.OOO  photo¬ 
graphs  at  a  rate  of  om*  per  second. 

d  he  telexision  systtmi  includes  air¬ 
borne  camera,  transmitter  and  an¬ 
tenna  units  and  a  ground-based  as- 
s(‘mbly  comprised  of  a  receiver  and 
three  special  imniitors.  dhe  svstem 
poss(*sses  a  slow  scan  rate  of  one 
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►rcei  has  added  a  new  Kind  of 
teamwork  of  private  Industry.  '  "  / 

I  Defense  pt  the,  free  ^worJd  requires  unprecedented 
scientific’ achiev"ements~ne.w  weapons  systems. so 


advanced  they  demand  the'Sj^clallzed  capabilities  of' 
many  organizations.  '  .  .  '  •  "  ^  v>  V  r  ^  ’ 

The  Air  Force  was  first  to  utilize  the  great  creative 
power  available  in  the  combined  abilities  of  private 
industry— the  TEAM  concept. This  Air  Force  partnership 
with  industry  has  resulted  in  today's  highly  successful 
Project  Level  Systems  Management 


iiphs  were  joined  together 
Division  as  systems  manager  in  developfeg  a^odmplex 
electronic  reconnaissance  systeni,  for  the  Aft  Fofde*^'^^ 
I^The  success  of  this  prograniis  proving  the^valuelof 
.  combining  the  talents  of  several  ^companies  to  meet 
the  requirements  of  today’s  complex  wea^ns  systems. 

This  kind  of  teamwork  transforms  healthy  competi¬ 
tion  into  powerful  cooperation  ...  providing  better 
answers  faster  and  at  less  cost  to  the  nation  in  terms 
of  time,  money,  and  manpower. 


HOFFMAN  LABORATORIES  DIVISION  /  3740  South  Grand  Avenue,  Los  Angeles  7,  California 


Significant  developments  at  Hoffman  have  created  positions  for  scientists  and  engineers  of  high  calibre.  Please  address  inquiries  to  Vice  President,  Engineering. 
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THIS  ARTICLE,  some  range  safety  problems  which  are 
unique  to  the  tactical  missile  range  will  he  discussed 
and  some  tentative  solutions  which  are  being  worked 
out  to  increase  range  safety  at  the  largest  tactical  missile 
range  in  the  U.  S.  will  be  described  in  some  detail.  It  is 
hoped  that  the  shortcomings  of  these  solutions  will  be 
illuminated  by  future  writers  and  studied  by  the  range 
safety  specialists  with  the  same  beneficial  effects  as  have 
accrued  from  the  concentration  on  R&I)  type  range  safety 
problems. 

W  hen  a  Missile  Becomes  Tactical 

As  long  as  a  new  type  missile  is  under  development  and 
test,  it  is  usually  undergoing  changes  and  improvements 
which  in  themselves  are  glamorous  because  they  repre¬ 
sent  scientific  achievements  and  in  some  instances  major 
breakthroughs  in  the  state  of  the  art. 

Usually  by  the  time  a  missile  is  turned  over  to  the 
tactical  troops,  its  merits  (and  demerits)  have  been  dis¬ 
cussed  in  the  press  to  the  point  where  the  missile’s  per¬ 
formance  and  reliability  are  an  established  fact  in  the 
public  mind.  And  indeed  by  the  time  the  troojis  get  their 
hands  on  a  missile  for  tactical  use,  it  has  been  subjected 
to  everv  test  under  the  sun  to  make  it  just  as  safe  as  is 
humanly  possible.  All  but  the  most  infinitesimal  “bugs  ’ 
have  been  ironed  out  and  the  bird  has  many  classified 
interlocks  and  built  in  safety  devices  which  are  so  in¬ 
genious  as  to  make  a  missile  practically  100%  foolproof. 

But  regardless  of  how  safe  we  get  the  missile  itself  and 
regardless  of  how  far  out  in  the  “boon  docks  ’  we  estab¬ 
lish  missile  ranges,  some  of  the  safety  factors  still  must 
operate.  y\ny  time  a  large  hunk  of  hardware  like  a  missile 
is  hurtled  through  the  air  anywhere  in  the  I  .S.A.  at 
speeds  of  Mach  something  or  other,  we  have  a  basic 
safety  problem  when  viewed  from  the  viewpoint  of  the 
safety  officer  at  the  launching  area. 

Odds  are  in  Favor  of  Tactical  Safety 

And  remember,  that  mathematically  at  least,  the 
chances  for  accidents  increase  as  the  volume  of  missiles 
fired  increases. 

Operating  to  counter  these  unfavorable  mathematical 
odds  on  the  tactical  range  is  the  intensive  trainings  and 
years  of  experience  of  the  missile  crews  themselves.  And 
the  relatively  few'  soldiers  with  onlv  a  small  amount  of 
training  or  experience  tend  to  increase  the  sa'clv  from 
the  standpoint  of  human  error  for  two  reasons:  (1)  They 
operate  entirely  according  to  a  step  by  step  check-out 
and  launching  ])rocedure  with  built-in  safeguards  and 
with  experienced  leaders  looking  over  their  shoulder; 
and  (2)  Thev  are  simply  scared  to  take  any  chances  on 
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making  a  mistake  after  they  have  seen  their  first  missile 
fired  at  close  range! 

McGregor  Tactical  Missile  Range 

From  the  standpoint  of  volume  of  fire,  Mcf^regor 
Guided  Missile  Range  of  the  I  .  S.  Army  Air  Defense 
Center  is  easily  the  largest  tactical  range  in  the  I  .  S. 
and  probably  in  the  world  and  is  continuously  increasing 
this  volume. 

It  is  referred  to  here  as  a  “tactical  *  range  only  to  dis¬ 
tinguish  it  from  the  R&l)  type  ranges  such  as  the  fully 
instrumented  White  Sands  Missile  Range  which  is  oper¬ 
ated  by  the  Chief  of  Ordnance  for  the  Army,  Navy  and 
Air  Force  contractors  who  are  developing  and  firing 
multitudes  of  missiles  under  (Government  contract.  Al- 
th  ough  McCiregor  and  W  hite  Sands  Missile  Ranges  are 
side  by  side  on  opposite  sides  of  New  Mexico  High  wav 
#54  north  of  FI  Paso,  their  missions  are  completelv 
different  and  also  their  safety  jiroblems.  and  hence  safetv 
instrumentation  reijuirements  are  also  very  different. 

McGregor,  as  a  tactical  range,  has  only  the  funda¬ 
mental  safety  jiroblems  inherent  in  any  restricted  area 
where  high  altitude,  high  speed  missiles  are  fired.  It 
needs  none  of  the  sophisticated  instrumentation  such  as 
camera  theodolites,  speed  measuring  telemetering  systems, 
and  temperature  or  vibration  devices  which  are  a  must 
on  an  R&l)  range  such  as  White  Sands.  By  comparison 
with  the  R&D  type  range,  McC^regor’s  safety  instrumen¬ 
tation  requirements  are  j)retty  austere.  But  it  is  still 
necessary  to  keep  the  missiles  on  the  range  and  within 
safety  limits  and  to  know  where  all  air  vehicles  in  the 
vicinity  are  with  respect  to  McGregor.  Since  there  are 
approximately  30  missile  launchers  sitting  side  by  side 
with  a  central  safety  control  tower  overlooking  the  Mc¬ 
Gregor  launching  area,  an  immediate  problem  presents 
itself.  How  to  keep  track  of  the  status  of  30  launching 
systems  in  varying  states  of  readiness  to  fire  and  insure 
orderly  safety  clearances  of  all? 

Fire  Control  Console 

This  will  be  accomplished  by  a  missile  safety  control 
console  designed  by  Air  Defense  Center  personnel  at  FOrt 
Bliss  and  now  under  construction  in  the  Signal  Division 
of  the  Fort  Worth  General  Depot.  This  console  will 
visually  dis|)lay  the  status  of  each  missile  on  the  30 
launchers  by  means  of  colored  lights  on  the  console 
panels.  The  Mc(Gregor  safety  officer  can  transmit  “hold” 
or  “fire”  orders  to  any  one  of  the  30  launcher's  bv  means 
of  a  sinq)le  push  button  (red  or  green),  underneath  the 
signal  lamp  for  each  launcher.  He  is  also  in  continuous 
intercom  voice  communication  via  loud  speaking  “squawk 
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lioxes’  with  stations  at  all  key  |)oints  such  as  drone 
target  launclnns,  missile  launchers  and  subordinate  safety 
control  ofTicers. 

In  addition  he  is  in  constant  touch  both  \  isuallv  I  h\ 
means  of  colored  status  lights  I  and  orallv -with  the  (bd 
(o|)crations)  range  safety  control  center  which  exercises 
over-all  safety  surveillance  of  all  ranges  in  the  Air  De¬ 
fense  Center  complex.  The  complex  includes  Dona  Ana 
Range,  Hueco  Range,  Oro  (/lande  Range  and  McGregor 
Missile  Range.  I'he  (T3  range  control  is  in  continuous 
touch  with  safet\  olhcers  at  White  Sands  Missile  Range 
and  with  CAA  safety  oflicers  at  International  Airport  and 
at  Biggs  Air  Force  Base  (SA(]|.  both  of  which  are 
nearby. 

ISew  Microivfive  System 

Programmed  recently  for  installation  is  a  range  safety 
microwave  system  (Project  FIESTA)  which  will  be  con¬ 
trolled  from  the  central  control  tower  at  McGregol*  Rj^nge. 
Out  stations  of  the  Air  Defense  Center '  Ran/^  •Complex 
will  be  located  at  Oro  Grande,  White  Sands,  Dona  Ana 
ancl  Fort  Bliss.  This  system  will  provide  a  safety  capa¬ 
bility  not  presently  available  over  the  Fourth  Army  wire 
system.  I'hat  is  the  capability  to  remote  radar  scopes 
into  McGregor  tower  from  such  locations  as  White 
Sands  and  the  US  CONARC  Air  Defense  Board’s  Site 
Monitor  north  of  FI  Paso.  Remoting  radar  scopes  from 
long  range  radars  which  are  in  position  to  “see”  Mc- 
(iregor  as  they  scan  the  skies  from  White  Sands  and  Site 
Monitor  provide  complete  radar  coverage  of  McGregor 
and  increase  range  safety  without  duplicating  existing 
radar  installations. 

Video  Capability 

And  of  course  a  microwave  system  opens  up  the  })os- 
sibility  of  handling  TV  video  as  well  as  the  radar  video 
mentioned  above  and  other  broad  band  safet\  signals 
already  available  from  existing  instrumentation  on  other 
ranges,  thus  savirm  the  expense  of  duplicating  the  in¬ 
strumentation  at  McfJregor  in  order  to  insure  maximum 
safety. 

The  rV  video  capability  afforded  by  the  microwave 
will  also  allow'  the  Air  Defense  Board  to  completely  in¬ 
tegrate  its  various  missile  system  tests  with  the  Missile 
Monitor  tests  now  underway  in  support  of  the  Chief 
Signal  Officer's  MSG-4  systems  tests  program  being  con¬ 
ducted  by  the  Board.  TV  transmission  capability  also 
will  provide  for  the  first  time  the  bandwidth  necessary 
to  operate  closed  circuit  TV  between  the  several  missile 
ranges  and  the  classrooms  of  the  Air  Defense  School, 
dhis  will  enable  savings  in  time  and  transportation  of 
students  from  the  school  area  in  Fort  Bliss  to  the  Mc- 
(iregor  launching  area  to  observe  missile  firings. 

This  closed  circuit  FV  capability  of  microwave  is  as 
any  voice  channels  derived  therefrom,  a  by-product  of 
the  range  safety  microwave  system  which  can  be  realized 
at  little  extra  cost  after  the  basic  RF  portion  of  the  range 
safety  microwave  terminals' are  in  operation. 

d'he  third  safety  feature  re(juired  at  McGregor  range 
to  provide  accurate  spacial  j)osition  data  on  some  missiles 
of  the  present  and  future  systems  is  a  simple  telemetry 
t\pe  system.  This  is  re(|uired  for  the  safety  of  systems 
to  be  integrated  into  the  Mcfbegor  firing  load  in  addition 
to  the  surface-to-air  systems  now  being  fired  there.  Such 
a  system  is  currently  j»lanned  and  will  become  operational 
as  soon  as  is  feasible.  \\  hen  it  is  completed,  it  w  ill  be 
possible  to  accurately  determine  the  position  of  any  kind 
of  a  missile  in  flight  even  if  all  other  ground  means  of 
communicating  with  it  are  inoperative.  This  will  provide 
the  tactical  missilemen  with  a  dependable,  positive  means 


of  insuring  range  safety  b\  determining  the  exact  route 
and  spacial  position  of  a  missile  even  though  it  may  jire- 
sent  too  small  a  target  to  reflect  ade(|uate  size  radar  sig¬ 
nals.  For  example,  a  radar  looking  at  the  tail  end 
(diameter  less  than  12  inches  I  of  a  missile  traveling 
down  range  at  a  low  altitude  and  at  high  speed  does  not 
present  much  reflective  surface  to  a  radar  at  the  Mc- 
(/regor  launching  area.  Additional  range  safety  can  be 
jirovided  by  simply  placing  a  flea-power  telemetry  ty])e 
transmitter  aboard  the  missile  and  some  ultra  sensitive 
receivers  at  known  distances  and  azimuths  from  the 
launchers. 

With  th  ese  three  basic  additions  to  the  fixed  communi¬ 
cations  and  launching  facilities,  it  will  be  possible  to 
carry  out  the  range’s  expanding  mission  of  teaching  new 
units  to  fire  missiles  and  keeping  the  “on  site”  units  of 
ARRAD(X)M  and  foreign  based  units  in  a  high  state  of 
proficiency  by  Annual  Service  Practice  (ASP). 

As  present,  McCiregor  is  the  site  of  training  of  all 
\A1()  t\pe  surface-to-air  missile  units  in  the  free  world. 
Range  safety  is  the  watchword  of  the  tactical  missileman 
but  he  has  outgrown  the  limited  tactical  safety  equip¬ 
ment  included  in  the  TO&E  (tables  of  organization  and 
ecjuipment  I  of  an  on  site  missile  unit.  Therefore,  as 
McGregor  expands  and  volume  of  fire  increases,  he  is 
being  supplied  with  fixed  type  safety  ecjuipment  to  sup¬ 
plement  his  overtaxed  TO&E  gear,  which  was  never  in¬ 
tended  to  be  used  in  a  cluster  of  30  or  more  fire  units 
and  their  launching  facilities  anyway. 

His  tactical  communications  and  safety  training  with 
organic  equipment  is  not  being  neglected  since  his  ulti¬ 
mate  mission  is  “on  site”  and  his  unit  must  be  completeK 
mobile  when  firing  from  any  locality  in  the  field  army. 
During  the  period  while  a  missile  troop  package  or  an 
on  site  unit  is  firing  at  McGregor,  he  will  be  able  to  take 
all  safety  measures  demanded  by  the  locale  and  special 
safety  factors  at  McGregor  range  in  his  stride.  And  he 
can  be  seen  doing  it  by  students  in  classrooms  20  miles 
distant,  via  closed  circuit  TV  (when  TV  is  available  I . 

Although  McGregor’s  tactical  troop  training  mission 
may  not  appear  as  glamorous  as  the  R&D  type  missile 
ranges,  it  nevertheless  has  the  many  faceted  responsibility 
for  the  army’s  most  valuable  asset — the  soldier-missile- 
man. 

To  insure  that  he  has  the  basic  safety  tools  necessary 
for  tactical  range  safety.  Project  FIESTA  (which  is  the 
name  given  to  the  new'  microwave  project)  yvas  given  top 
priority  and  the  first  increment  of  the  system  is  now  on 
the  air. 

1  hose  of  us  at  the  Air  Defense  Center  who  have  par¬ 
ticipated  in  the  concept  and  early  development  stages  are 
acutely  ayvare  of  the  capabilities  of  the  electronics  indus¬ 
try  to  solve  range  safety  problems  of  all  kinds.  In  fact, 
the  entire  project  is  an  outstanding  example  of  the  mili- 
tarv-industrv  cooperation  to  produce  even  unique  range 
instrumentation  with  short  deadlines  and  do  it  on  a 
“turn  key”  basis  at  minimum  cost  to  the  Government. 

PART  II 

Much  has  been  yvritten  about  missile  range  instrumen¬ 
tation.  A  rapidly  growing  specialty  yvithin  the  Inoader 
field  of  range  instrumentation  is  range  sajety  instrumen¬ 
tation.  This  specialization  is  readily  understandable  yvhen 
yve  consider  that:  a.  Most  missile  ranges  are  near  some 
populated  places.  b.  Most  missile  raiiges  must  fire 
missiles  yvhich  are  in  the  research  and  develoj)ment  stages, 
c.  Missiles  yvhich  are  in  the  experimental  and  test  stage 
are  irdierentlv  more  dangerous  before  they  liave  had  the 
bugs  yvorked  out  of  them. 

{Continued  on  page  42) 
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;Stratosco|)e 

{Continued  from  jxtge  16) 

picture  per  second  in  contrast  to  tlie 
dO  pictures  per  second  of  standard 
l)roadcast  television.  This  provides 
"round  viewers  with  all  the  inforina- 
tion  required  and  permits  the  use  of 
simplified  low-power  airborne  e(|uip- 
ment  operating  within  a  narrow  fre- 
(juency  hand.  Together,  the  traris- 
mitter  and  camera  require  only  76 
watts  of  power  afid  the  transmission 
requires  only  a  200  kilocycle  hand- 
width,  1  /20  that  of  the  4-megacvcle 
handwidth  needed  for  broadcast  tele¬ 
vision. 

Two  of  the  monitors  jire  used  for 
y  direct  viewing.  They  present  the 
transmitted  images  on  7-inch  screens 
and  employ  an  orange  phosphor 
which  retains  the  image  in  bright 
form  during  the  slow  scanning  proc- 
.ess.  The  third  monitor  records  photo¬ 
graphs  as  a  later  check  against  the 
motion  picture  film  of  the  camera 
moimted  on  the  telescope. 

Impressive  Results 

I  he  Julv  balloon  rea(  h(*d  an  alti¬ 
tude  of  dl.oOO  feet  and  obtained 
some  of  the  clearest  photographs  ever 
taken  of  sun  spots  and  the  magnetic 
area  near  sun  spots.  Another  flight 
on  August  17.  1959.  was  described 
by  Dr.  Schwarzschild  as  completely 
satisfactory.  The  data  obtained  from 
the  photographs  is  being  carefully 
analvzed  by  Stratoscope  astronomers, 
rhe  photographs  have  revealed  more 
structure  on  the  Sun  than  anticipated. 
The  1957  results  have  made  important 
contributions  to  the  knowledge  of 
how  heat  produced  at  the  center  of 
the  Sun  is  carried  outward.  Informa¬ 
tion  about  conditions  in  the  interior 
of  the  Sun  should  aid  astronomers  in 
understanding  the  evolution  of  stars 
in  general. 

The  Office  of  \aval  Research  and 
the  National  Science  Foundation, 
who  joined  ONR  in  sponsoring  the 
Stratoscope  I  flights  of  1959,  are 
already  making  plans  for  Strato¬ 
scope  II,  a  36-inch  telescope,  to  he 
flown  in  1961.  They  plan  to  exajjiine 
objects  other  than  the  Sun,  such  as 
the  planets,  galaxies,  and  nebulae. 
Ralloon  research  with  both  Strato¬ 
scope  I  and  Stratoscope  11  will  he  of 
assistance  in  the  development  of  tech- 
ni(jues  required  for  an  unmanned 
satellite  observatory,  d'he  research 
should  also  aid  in  the  ufiderstanding 
of  a  variety  of  problems  f)f  astron- 
omv,  such  as  the  controversial  fea¬ 
tures  of  Mars,  the  topography  of  the 
Moon,  the  detailed  structure  of  the 
Crab  Nel'ula  and  the  structure  of  the 
colliding  galaxies  in  Cygnus. 


Fleet  roll  ies  Looks  Aln^ad 

(  Continued  from  puge  5  I 

Milliofis  of  dollars  are  spent  every 
vear  on  product  re‘search  w  ithout  any¬ 
one  asking  the  (juestion:  Is  there  a 
market  for  this  j)roduct  if  it  can  be 
developed?  Or,  if  there  isn't  a  mar¬ 
ket.  can  a  market  be  develo[)t*d  and  at 
what  cost  and  how  ?  These  (juestions 
should  be  asked  and  answers  should 
be  developed  before  these  large  sums 
are  expended. 

This  would  result  in  a  happier  situ¬ 
ation  for  the  technical  people,  because 
then  they  would  see  their  ideas  util¬ 
ized.  and  for  a  more  profitable  oper¬ 
ation  for  the  company. 

A  recent  study  by  Stanford  Re¬ 
search  Institute  found  that  more  than 
one-third  of  the  high  growth  com¬ 
panies  maititain  strong  market  re¬ 
search  groups;  less  than  10  percent 
of  the  low  growth  com[)anies  have 
this  capability,  d  here  is  a  strong  re¬ 
lationship  between  marketing  research 
and  company  growth. 

I  believe  that  to  t*volve  our  over-all 
marketing  problem  we  vnIII  have  to 
act  collectiv  ely  as  well  as  indiv  iduallv 
within  our  own  companies.  Perhaps, 
many  communication  and  electronic 
organizations  have  already  explored 
the  possibility  of  working  with  our 
colleges  and  universities  to  get  more 
men  trained  in  marketing  procedures. 
The  requirement  for  marketing  men 
in  this  new  field  is  unicjue.  They  must 
be  market-oriented  technical  men  in 
order  to  be  able  to  serve  eflectivelv 
as  liaison  between  management,  pro¬ 
duction  and  the  potential  customer. 
Finallv.  I  would  like  to  propose  that 
those  of  vou  with  interest  in  commure 
i(‘ation  and  electronic  organizations, 
create  a  special  marketing  award  for 
non-military  products,  recognizing 
outstanding  achievement  in  this  field 
the  same  as  is  done  in  the  scientific 
field.  It  is  time  we  recognize  market¬ 
ing  as  a  profession. 

I  believe  that  by  recognizing  mar¬ 
keting  talent  and  by  making  market¬ 
ing  a  kev  function  in  our  forward 
thinking,  we  will  be  urjieasing  a  mnv 
and  j)owerful  force  in  our  economv. 
one  that  will  helj)  push  our  gross  na¬ 
tional  product  to  th(‘  S700  billion  lt‘vel 
by  1970. 

Conclusion 

In  conclusi<jn  1  would  like  to  re- 
(*nq)hasize  the  importance  of  inq)rov- 
ing  communications  between  our  sci¬ 
entists  and  marketing  people.  It 
should  be  the  responsibilitv  of  our 
scientists  to  educate  our  marketing 
people  as  to  what  can  be  done,  and  it 
should  be  tbe  responsibilitv  of  our 


marketing  peo])le  to  educate  the  sci 
entists  on  what  is  needed. 

W  e  are  a  big  industry  now.  I  re 
member  a  few  short  years  ago  whei 
WFSCON  consisted  of  25  exhibits 
in  the  Flks  Temple;  today  there  art 
9()()  exhibits.  Our  industry  will  con¬ 
tinue  to  grow.  Our  actions  will  have 
a  greater  and  greater  effect  on  our 
economv  and  on  our  societv.  Our 
responsibilities  will  increase. 

1  believe  that  as  an  industrv  we  also 
should  begin  to  think  higger.  (Con¬ 
sider,  as  a  starter,  the  many  problems 
created  in  the  first  half  of  the  20th 
century  by  our  rapid  industrializa¬ 
tion.  Pt^rhaps  we  should  begin  to  de- 
vt)te  the  second  half  of  the  centurv  to 
solving  them.  Air  })oilutiot),  unneces¬ 
sary  death  on  our  highwavs  and  air- 
wavs,  the  over-population  of  our  ra¬ 
dio  spectrum,  these  are  only  a  few  of 
the  man-created  problems  that  crv’ 
for  attention. 

While  we  are  still  young,  as  an  in¬ 
dustry.  let  us  direct  our  tremendous 
vitality  and  kfiowledge  to  fulfilling 
the  promises  of  the  future.  (Civiliza¬ 
tion's  grr'atest  need,  in  mv  opinion, 
is  for  low-cost  wat(*r  and  energv.  \ 
breakthrough  leading  to  the  (Honomi- 
cal  mass  conversion  of  salt  water  into 
fresh  water,  is  badiv  needed. 

Medical  electronics,  still  in  its  in¬ 
fancy.  holds  great  promise  both  in 
diagnosis  and  treatment.  We  have 
ordy  scratched  the  surface  in  educa¬ 
tional  electronics,  d'he  role  electron¬ 
ics  will  plav  in  speeding  up  the  edu¬ 
cational  process,  and  in  enriching  it. 
staggers  the  imaginatif)n. 

We  need  a  completely  new  produc¬ 
tion  technology.  «)ne  that  will  enable 
us  to  compete  against  low-cost  foreigfi 
labor.  Surely  a  part  of  the  answer  to 
this  problefn  will  lie  in  staving  ahead 
technically.  It  is  j)ossible  that  the 
breakthrough  in  this  area  will  grow 
out  of  the  new  and  exciting  art  of 
molecular  engineering. 

This  is  not  so  far  fetched  as  it 
might  sound.  Ordy  a  few  vears  ago 
radios  were  shoe-box  size.  Todav. 
without  conqjrornising  (jualitv  or  jrer- 
formance.  we  are  making  them  corn- 
merciallv  the  size  of  a  package  of 
cigarettes.  It  now  appears  possible  to 
develop  a  ttd  ruble-sized  radio  so 
small  it  would  not  accommodate  a 
speaker  as  we  know  them  todav. 

We  have  come  a  long  wav  in  a 
short  time  and  it  is  ordv  the  begin¬ 
ning.  Our  history,  though  short,  al¬ 
ready  points  irrevocably  to  a  great 
and  fruitful  destiny.  Let's  live  up  to 
it.  Our  opjrortunity  is  great,  so  great 
as  to  be  rare  in  history;  it  rnav  never 
be  as  great  again  as  it  is  today.  I 
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—  GOVERNMENT  — 

THE  SECOND  AND  THIRD  POLARIS  submarines  were  launched  within  the  past  two  weeks. 

The  Theodore  Roosevelt  was  tested  Oct.  3  at  the  Mare  Island  Naval  Shipyard,  Vallejo, 
Calif.,  and  the  Patrick  Henry  slid  into  the  Atlantic  Sept.  22  at  General  Dynamics 
Corporation's  Electric  Boat  Division,  Groton,  Conn.  The  lead  ship  of  the  class 
designed  as  underwater  missile  stations  is  the  George  Washington,  which  was  launched 
in  June  and  is  now  being  fitted  for  sea  trials. 

NSF  1960  ANTARCTIC  RESEARCH  PROGFIAM  begins  this  month  when  several  scientists  will 
climb  the  Skelton  Glacier  from  McMurdo  Sound  for  a  three-month  survey  of  Victoria 
Land,  a  desolate,  ice-capped  expanse  of  7,000  to  9,000  feet  elevation.  Seismic 
soundings,  gravity,  magnetic  and  glaciological  studies  will  be  made.  The  National 
Science  Foundation  (NSF)  program  is  supported  by  $3,170,069  in  grants,  which  will 
provide  both  for  field  work  in  the  Antarctic  and  for  associated  research  in  the  U.S. 

COMMISSION  TO  STUDY  NEED  FOR  DEPARTMENT  OF  SCIENCE  AND  TECHNOLOGY  was  approved  by 
the  Senate  Committee  on  Government  Operations  in  order  that  Congress  may  have  access 
to  officials  responsive  to  its  requirements.  The  eight-man  Commission  would  also 
provide  Congress  with  the  information  necessary  to  solve  problems  relating  to 
federal  science  programs.  Under  the  present  policy.  Congress  is  denied  access  to 
such  information  through  the  appointment  of  officials  who  are  responsible  only  to 
the  President. 

BILL  GIVING  FCC  authority  to  regulate  charges  and  services  of  microwave  and  other 
point-to-point  radio  circuits  was  passed  by  the  Senate  recently.  The  measure, 
introduced  by  Sen.  Warren  G.  Magnuson  (D. ,  Wash.),  is  meant  to  clarify  the  Federal 
Communications  Commission’s  present  power  to  regulate  charges  in  connection  with 
the  use  of  wires  in  chain  broadcasting. 

FIRST  POLARIS  FIRING  FROM  SHIP  AT  SEA  took  place  recently  when  compressed  air  popped 
a  28-foot  Polaris  out  of  a  tube  buried  vertically  in  the  deck  of  the  USS  Observa¬ 
tion,  a  563-foot  converted  transport  ship.  The  missile  hit  its  target  some  700 
miles  from  the  firing  site  off  Cape  Canaveral.  Previously,  attempts  to  fire  the 
Navy  vehicle  were  made  on  a  land-based  device,  a  ship’s  motion  simulator. 

AIR  FORCE  ATLAS  NOSE  CONE  recovered  from  the  South  Atlantic  after  it  was  launched 
in  July  was  the  biggest  re-entry  vehicle  yet  flown  in  the  free  world.  The  General 
Electric-built  vehicle  is  the  first  full-scale  advance-design  nose  cone  to  travel 
intercontinental  range  and  it  is  the  first  ICBM-range  re-entry  vehicle  of  this  size 
designed  to  be  recovered,  according  to  General  Electric  Co.  The  recovery  system 
for  the  vehicle  was  developed  in  cooperation  with  Cook  Electric  Co. 

NBS  HAS  SET  UP  SPACE  PHYSICS  SEMINARS  at  Boulder  Labs,  Boulder,  Colo.  Called  an 
int erdivisional  program  on  Measurement  and  Standards  in  Plasma  and  Astrophysics, 
the  yearly  or  semi-annually  National  Bureau  of  Standards’  seminars  will  bring 
together  those  participating  in  the  program  and  serve  as  a  review  board  for  cross¬ 
division  scientific  planning. 

NASA  ESTABLISHES  BIOSCIENCE  ADVISORY  COMMITTEE  to  study  current  U.  S.  capability 
in  space-orientated  life  science  and  research  development  and  outline  the  scope 
"of  problem  areas  in  the  space  bioscience  field.  Headed  by  Seymour  S.  Kety,  Chief 
of  the  Laboratory  of  Clinical  Science,  National  Institute  of  Mental  Health,  the 
National  Aeronautics  and  Space  Administration  group  then  will  recommend  the  part 
NASA  should  play  in  future  bioscience  activity  related  to  the  national  space  program. 

U.  S.  DEPARTMENT  OF  COMMERCE  EXCEPTIONAL  SERVICE  AWARD  for  a  major  contribution 
to  science  and  technology  has  been  granted  the  Infrasonics  Group  of  the  National 
Bureau  of  "Standards.  The  group  was  cited  for  "development  of  a  superior  system 
of  instrumentation,  of  great  immediate  value  to  the  success  of  world-wide  national 
defense  operations  and  of  inestimable  potential  scientific  usefulness." 
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CONTRACTS ;  ARMY ;  Radio  Corporation  of  America,  expansion  of  space-age  electronics 
miniaturization  program,  $2,388,938;  Aerojet-General  Corp. ,  surveillance  drone 
systems,  $4,900,000.  NAVY ;  Carrier  Corp.,  production  of  15  air  compressors  to  be 
installed  in  the  USS  Enterprise,  $8,000,000;  Texas  Instruments  Incorporated,  ad¬ 
vanced  airborne  surface  search  radar  systems  to  be  installed  in  aircraft  for  long- 
range  detection  of  surfaced  submarines,  $9,373,728.  AIR  FORCE;  Page  Communications 
Engineers,  Inc.,  design  and  construction  of  multichannel,  tropospheric-scatter, 
telephone,  teletype  and  data  communications  network  linking  United  Kingdom,  Spain 
and  Morocco,  $10,000,000;  General  Electric  Co.,  Heavy  Military  Electronics  Dept., 
production  of  radar  course  directing  groups  to  automatically  detect  and  track  air 
targets,  $22,000,000. 

—  INDUSTRY  — 

BELL  AIRCRAFT  CORP.  has  been  selected  to  provide  reaction  controls  for  Project 
Centaur,  the  space  vehicle  which  will  be  able  to  place  a  four-ton  payload  in  orbit 
300  miles  from  the  earth  or  make  exploratory,  unmanned  flights  to  the  Moon,  Venus 
or  Mars.  The  Bell  controls  consist  of  small  hydrogen  peroxide  thrust  chambers 
installed  at  several  locations  on  the  space  vehicle  and  are  used  to  alter  position 
within  the  flight  path. 

HEWLETT-PACKARD  CO.  has  acquired  all  outstanding  stock  of  Boonton  Radio  Corp. , 
Boonton,  N.  J. ,  Arrangements  call  for  the  transfer  of  Hewlett-Packard  stock  for 
all  outstanding  shares  of  Boonton  stock,  with  Boonton  becoming  a  wholly  owned 
subsidiary.  Earlier  in  the  year,  Hewlett-Packard  acquired  Palo  Alto  Engineering  Co. 

DIAMOND  POWER  SPECIALTY  CORP.  has  announced  what  is  believed  to  be  the  first  broad 
based  program  for  leasing  of  custom  engineered  closed  circuit  television  systems 
anywhere  in  the  United  States  and  Canada.  Management  of  lease  contract  arrange¬ 
ments  are  being  handled  in  cooperation  with  American  Industrial  Leasing  Co. 

ELECTRONICS  CAPITAL  CORP.  is  one  of  the  first  investment  companies  to  be  organized 
under  the  new  Small  Business  Investment  Act  for  the  purpose  of  devoting  its  re¬ 
sources  to  the  broad  needs  of  the  electronics  industry.  Through  its  Group  Develop¬ 
ment  Concept,  the  San  Diego  firm  promotes  the  development  of  companies  who  are  able, 
in  terms  of  management,  products  and  services,  to  associate  in  special  groups  for 
the  purpose  of  bidding  on  industrial  and  military  procurement  requirements. 

RAYTHEON  CO.  has  expanded  its  Government  Equipment  Division  into  five  subdivisions 
in  order  to  permit  the  division  to  handle  its  increasing  government  business  more 
efficiently.  The  five  units  are:  Airborne  Electronic  Equipment  at  Sudbury,  Mass.  ; 
Heavy  Electronic  Equipment  at  Wayland,  Mass.  ;  Santa  Barbara  Subdivision  at  Santa 
Barbara,  Calif.;  Submarine  Signal  at  Portsmouth,  R.I.  and  Systems  Management  at 
West  Newton,  Mass. 

ADMIRAL  CORP.  has  announced  the  availability  of  a  7-transistor  pocket  radio,  the 
Comet,  carrying  a  national  list  price  of  $29.95.  The  Comet  weighs  less  than  one 
pound  in  a  non-breakable  case,  has  seven  matched  transistors  and  two  germanium 
crystal  diodes  and  contains  a  built-in  ferroscope  antenna. 

REPUBLIC  AVIATION  CORP.  has  expanded  work  on  interplanetary  plasma  engines  by 
doubling  the  size  of  its  Plasma  Engine  Lab  and  beginning  the  construction  of  a 
second  experimental  magnetic  pinch  plasma  engine.  Applied  research  and  advanced 
development  on  a  plasma  engine,  which  may  power  a  spaceship,  is  being  carried  on 
under  contracts  from  the  Navy’s  Office  of  Naval  Research  and  the  Air  Force’s  Office 
of  Scientific  Research. 

U.  S.  TRANSISTOR  CORP.  is  a  new  electronics  company  with  manufacturing  facilities  at 
Syosset,  L.I.  The  firm,  which  acquired  the  complete  sales  organization  of  Super 
Electronics  Corp.,  will  produce  a  complete  line  of  germanium  alloy  junction  and 
silicon  transistors  for  use  in  computers,  communications  devices  and  military 
components.  U.  S.  Transistor  will  have  its  own  R&D  department. 

NORTHEASTERN  ENGINEERING,  INC,  has  been  awarded  several  contracts  from  the  Army  and 
Navy  totaling  approximately  one  half  million  dollars  for  work  on  high  speed  fre¬ 
quency  converters,  radio  test  sets  and  test  oscillators.  Located  in  Manchester, 

N.  H. ,  the  firm  specializes  in  precision  electronic  test  equipment. 

HUGHES  AIRCRAFT  CO.  has  established  a  nuclear  electronics  lab  to  handle  the  com¬ 
pany’s  increasing  activities  in  the  nuclear  field.  The  new  lab  will  expand  company 
activities  in  radiation  effects  research,  design  and  construction  of  complete 
radiation  lab  facilities  and  manufacture  of  "Mobot"  remote  control  handling  devices. 
The  Mobot  is  a  device  with  flexible  steel  hands  and  television-camera  eyes  that 
can  handle  dangerous  radioactive  materials  in  ’’hot"  labs.  U^Amtimied  on  p(v^e 
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StratcgH'  Deployment  of  Teelinieal  Personnel 


Dr.  Daniel  E.  Noble,  Executive  Vice  President,  Motorola,  Inc. 


“Dynamic  organization... not  static... is  the  key  to  productive 
use  of  technical  talent  in  the  field  of  military  electronics.” 


The  next  two  pages  tell  how  Motorola  has  achieved  “dynamic  organization”.  . 


William  S.  Wheeler,  Vice  President  and  General  Manager 
Military  Electronics  Division 


Arthur  Reese,  Vice  President  and  General  Manager 
Communications  Division 


Three  field  commanders  direct  day-to-day  activities  of  Motorola’s  technical  divisions.  Wheeler’s  Military 
Electronics  Division  concentrates  directly  on  military  problems,  drawing  on  the  resources  of  Reese’s  Communications 
Division  (world’s  largest  producer  of  two-way  communication  systems)  and  Hogan’s  Semiconductor  Division 
(world’s  largest  producer  of  power  transistors  and  leader  in  mesa  transistor  development  and  production). 
Behind  this  technical  task  force  stands  Motorola’s  strength  in  consumer  electronics;  in  an  emergency  the 

company’s  total  complex  of  18  plants  in  four  states  can  be  converted  to  mass  production  of  military  equipment. 


Dr.  Lester  Hogan,  Manager 
Semiconductor  Products  Division 


/ 
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Of  Motorola  s  2fi00  engineers  and  scientists^  four  out  of  five  work  under  the  dir¬ 
ection  of  Dr,  Daniel  E.  Noble,,  Executive  Vice  President,  One  of  the  three  divisions 
under  his  command  is  devoted  exclusively  to  military  electronics;  two  others  provide 
strong  support.  Working  together,,  they  form  a  J  y 


TECHNICAL 
TASK  FORCE 


Officials  of  the  Air  Force  Flight  Test  Center  at 
Edwards  faced  a  particularly  knotty  problem.  Special¬ 
ized  microwave  equipment  was  required  to  relay 
telemetry  from  aircraft  in  remote  areas. 

At  the  request  of  the  military.  Motorola  rapidly 
assembled  the  talent  and  equipment  of  its  tri-di\ isional 
technical  task  force.  Heaviest  contributions  to  the 
project  were  made  by  Motorola's  Military  Electronics 
Division.  But  important  help  came  from  other  sources: 
microuave  equipment  and  vhf  receivers  from 
.Motorola's  Communications  Division;  specialized 
transistor  circuitry  from  the  .Semiconductor  Products 
Di\  ision. 

With  this  swift  concentration  of  technical  talent 
drawn  from  a  diversity  of  company  sources.  Motorola 
was  able  to  solve  a  major  problem  for  the  Air  F-orce  in 
record  time. 

F'cw  organizations  serving  the  military  today  can 
so  rapid!)  merge  diverse  technical  talents  and  produc¬ 
tive  capacities  as  can  Motorola.  Its  three  “task  force" 
divisions,  under  the  single  command  of  Dr.  Daniel 
Noble,  can  be  marshalled  almost  overnight  for  the 
solution  of  urgent  military  electronics  problems.  Cross- 
fertilization  of  ideas  and  techniques  is  the  certain  result. 

Ihe  success  of  this  flexible  organizational  struc¬ 
ture  was  again  demonstrated  by  .Motorola's  part  in  the 
development  of  the  Project  Mercury  .Space  C  apsule, 
dhe  C'apsule's  command  control  receiver,  developed 


by  Motorola’s  Military  Electronics  Division,  is  the 
smallest  all-transistorized  radio  receiver  of  its  type 
available,  thanks  to  mesa  transistors  developed  by 
the  Semiconductor  Division  and  miniaturization 
techniques  borrowed  from  packaging  specialists  of  the 
Communications  Division.  In  another  instance, 
Motorola's  Semiconductor  Division  developed  the  first 
samples  of  a  new  type  of  electronic  facsimile  paper 
with  important  military  applications. 

In  an  era  marked  by  a  chronic  shortage  of  com¬ 
petent  brain-power.  Motorola’s  strategic  deployment 
of  its  technical  resources  is  an  efTective  answer,  both 
in  the  solution  of  current  problems  and  in  conducting 
long-range  research. 

Strategic  deployment  of  manpower  is  only  one 
of  the  reasons  why  Motorola  is  able  to  design,  develop 
and  produce  military  systems  and  equipment  with 
speed,  economy  and  reliability.  Motorola's  exclusive 
concentration  in  electronics,  its  cost-conscious 
approach  to  prodiicibility,  and  its  preoccupation  with 
reliability,  are  evident  in  ever)’  Motorola  military  prod¬ 
uct.  from  the  smallest  solid  state  device  to  the  most 
complex  weapons  systems. 

For  a  comprehensive  brochure  on  .Motorola’s 
Military  Electronics  capabilities,  write:  Technical  Data 
Service.  Motorola,  Inc.,  Military  Electronics  Division, 
8201  East  McDowell  Road,  Scottsdale,  Arizona, 
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Tunnel  Diodes 

{Continued  from  [mge  14) 

Mr.  Fancher 

Assessing  a  new  electronic  com¬ 
ponent  and  especially  one  as 
new  as  the  tunnel  diode  is  never  an 
easy  joh.  You  always  run  the  risk 
that  later  your  profound  words  of 
wisdom  may  come  hack  to  haunt  you. 

However,  in  this  case  I  think  we 
are  on  })retty  safe  ground — the  tun¬ 
nel  diode  is  a  remarkable  device. 
Its  impact  will  depend  on  the  inge¬ 
nuity  of  the  circuit  designers  to  utilize 
its  unique  characteristics. 

The  scientific  work  performed  in 
the  Research  Laboratory  and  the  Ad¬ 
vanced  Semiconductor  Laboratorv 
has  rapidly  transformed  an  interesting 
scientific  phenomenon  into  a  distinct 
commercial  probability. 

A  new  active  electronic  component 
is  more  than  just  another  piece  of 
hardware.  It  gives  the  designer  the 
freedom  to  improve  existing  equip¬ 
ment,  devise  new  equipments  and 
thereby  generate  a  lot  of  new  busi¬ 
nesses.  This,  as  you  know,  is  the 
history  of  the  effects  of  the  invention 
and  practical  reduction  to  practice 
of  transistors. 

The  basic  building  blocks  of  elec¬ 
tronic  equipment,  sucb  as  transistors 
and  tubes  determine  not  only  whether 
the  equipment  is  large  or  small  but 
even  as  importantly  what  it  will  do 
and  how  reliably  it  will  operate.  To 
inq)rove  equipment  you  can  shuffle 
the  components  that  make  it  up  but 
you  are  limited  by  the  building  blocks 
you  ha\e  available  as  to  possible  im¬ 
provements.  Tbe  limitations  of  the 
components  are  transferred  directK 
as  limitations  of  the  e(|uipment  itself. 
Add  a  Flew  building  block  like  the 
tunnel  diode  and  you  open  the  door 
Fiot  only  to  significant  improvements 
in  size  and  capability,  you  also  can 
devise  wholly  new  equipments. 

This  it  seems  to  me  is  the  signifi¬ 
cance  of  the  tunnel  diode  and  the 
work  our  scientists  have  performed 
in  gaining  the  basic  understanding  of 
its  operation  and  in  now  transforming 
it  into  a  practical  and  useful  device. 

Let  us  take  a  look  at  the  tunnel 
diode  from  an  equipment  \iewpoinl. 
First  of  all  we  do  not  see  it  primarily 
displacing  transistors  or  other  active 
components  in  circuits.  True  in  some 
instances  it  may  do  this,  but  broadlv 
tunnel  diodes  should  improve  the 
functional  worth  of  other  active  com- 
jionents  by  working  with  them.  In 
addition  we  believe  tunnel  diodes  to¬ 
gether  with  other  semiconductor  de¬ 
vices  will  make  possible  the  ])ractical 
design  (ff  equipment  now'  either  im¬ 


possible  or  impractical.  As  an  ex¬ 
ample,  cryotrons^^  are  very  fast  com¬ 
puter  elements,  but  they  only  perform 
at  tenqjeratures  close  to  absolute  zero. 

*  Editor  s  note:  a  device  which  util¬ 
ized  for  switching  purposes  the  fact 
that  super-conductive  transition  de¬ 
pends  upon  temperature  as  well  as 
electro-magnetic  field.  The  great  ad¬ 
vantages  of  these  devices  are  the  ex¬ 
tremely  small  size  in  which  they  can 
be  utilized  and  their  low  electrical 
requirements,  both  of  which  are  im¬ 
portant  in  modern  equipment  using 
a  great  number  of  switches. 

They  need  a  small  amplifying  com¬ 
ponent  to  work  with  them.  For  prac¬ 
tical  use  this  arTq)lifier  must 'work 
along  side  the  cryotron  and  in  the 
same  very  low  tenqjerature  environ¬ 
ment.  The  tunnel  diode  appears  to 
fulfill  this  need. 

Secondly,  to  the  equipment  de¬ 
signer.  tunnel  diodes  have  a  lot  to 
offer.  In  addition  to  working  well  at 
the  temperature  of  liquid  helium 
(only  a  few  degrees  above  absolute 
zero  I,  they  also  perform  virtually  un¬ 
changed  at  ffie  freezing  point  of 
water,  at  room  temperature  and  at 
600  degrees  Fahrenheit.  As  far  as  I 
know,  this  temperature  range  is  un- 
])recedented  in  electronic  devices. 
They  have  other  important  attributes 
too.  They  are  unaffected  by  extremely 
high  levels  of  fast  neutron  irradia¬ 
tion.  Gamma  rays  don’t  bother  them 
either.  4'hey  also  sw  itch  currents  ver\ 
fast.  In  addition  they  work  at  very 
low  voltages,  yet  have  been  made  to 
handle  as  high  as  five  amperes  of  cur¬ 
rent.  They  also  are  extremelv  fast 
])ulse  generatois.  All  of  these  fea¬ 
tures  are  desirable  in  sej)arate  devices. 
InH,one  device  they  are  phenomenal. 

However,  with  all  this  there  still 
could  be  more.  W  e  are  not  sure  )et 
of  the  full  implications  of  the  appli¬ 
cations  work  we  have  carried  on  so 
far.  Results  to  date  are  promising 
and  certaiidy  assure  us  of  many  areas 
where  tunnel  diodes  will  be  practical. 

Like  transistors,  the  many  uses 
for  tunnel  diodes  cannot  be  satisfied 
by  a  single  unit.  Already  we  can  see 
a  variety  of  se[)arate  types  of  tunnel 
diodes  for  such  applications  as  oscil¬ 
lators.  mixers,  amplifiers,  switches, 
drivers,  and  detectors.  W'e  envision 
a  whole  family  of  tunnel  diodes  just 
like  our  present-day  families  of  tran¬ 
sistors  and  rectifiers. 

But  probably  the  two  largest  appli¬ 
cations  will  be  in  the  communications 
field  (everything  from  broadcast  re- 
cei\ers  to  two-way  radios  to  high- 
frecjuency  satellite  transFuitter  I .  aFid 
in  the  coFiqFuter  field  for  logic  cir¬ 
cuits. 

In  high  lie(|utnc)'  cumiFumicatioFis 


equipment,  one  tunnel  diode  can  })er- 
form  several  functions.  In  places  like 
earth  satellites  and  guided  missiles 
where  space  is  very  dear,  such  a  mini¬ 
ature  active  component  is  very  desir¬ 
able  because  it  increases  tbe  work 
output  load  ratio  so  that  more  y  ital 
inforFuation  can  be  transmitted. 

In  computers,  together  with  traFi- 
sistors,  tunnel  diodes  offer  the  oppor¬ 
tunity  for  much  higher  speed  oper¬ 
ation;  and  today  speed  is  a  bottleneck 
in  complex  data  handling  requiie- 
nients. 

FroFU  an  electronic  component 
manufacturer  s  viewpoint,  the  tunnel 
diode  is  appealing  primarily  because 
it  looks  as  if  it  offers  us  the  oppor¬ 
tunity  of  giving  tbe  equipment  de¬ 
signer  what  he  is  always  seeking — a 
small,  highly  reliable  and  versatile 
active  eleFnent  for  bis  circuits  at  a 
reasonable  price.  (^oFupared  to  traFF- 
sistors  and  rectifiers  it  appears  that 
tunnel  diodes  will  be  relatively  simple 
to  manufacture  since,  for  one  thing, 
they  are  not  as  sensitive  to  surface 
variations. 

As  equipment  requiiements  have 
demanded  higher  frequency  perforFii- 
ance  from  transistors,  the  device 
structures  are  becoming  more  and 
more  complex  and  difficult  to  manu¬ 
facture.  The  tunnel  diode  offers  the 
opportunity  of  extending  the  frequen¬ 
cy  range  of  solid-state  components 
without  a  corresponding  iFicrease  in 
the  complexity  of  the  structure. 

Tunnel  diodes  are  now'  beginFiiFig 
to  Fuove  out  of  the  research  area  aFid 
into  an  advaFiced  develo|)Fnent  phase. 

We  at  General  Klectric  will  be 
offering  liFFiited  experimental  saFuples 
for  use  outside  the  (Y)FFij)aFFy  for  cir¬ 
cuit  and  other  a()|)licatioFFs  develop- 
Fuent  work.  Thev  will  be  avai  lable 
soFiFeliFFie  iFi  October.  This  will  ])er- 
Fuit  the  circuit  developmeFFt  work  so 
necessary  to  the  practical  reductioFi 
to  ecfuipFiieFit  desigFi  to  proceed  rapid¬ 
ly.  Since  these  saFuples  will  be  hand- 
Fuade  in  adyanced  develojFFuent.  the 
initial  price  will  be  fairly  high  Iff 
relatioFi  to  their  selling-  j)rice  vvheFi 
yve  are  in  production. 

However,  the  research  job  is  far 
froFu  complete  and  major  efforts  Iff 
this  area  must  and  yvill  coTFtinue. 

In  the  future  wholly  new  solid-state 
devices  and  improved  present  ones 
FFFav  result  froFFF  the  better  UFFder- 
staFFcling  of  tbe  (juantuFFF  UFecbaFFical 
tumFelling  effect  described  by  Dr. 
Hebb.  We  in  the  product  end  of  the 
business  are  looking  forward  to  his 
aFFd  his  associates’  coiFtinuing  achieve- 
FFFeFFts  iFF  giviFFg  US  the  fundameiFtal 
kFFoyvIedge  we  FFe(*d  for  expaiFding  and 
iFFFproving  the  uses  of  electronics. 
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Dr.  Begovich: 

WITH  THE  army's  new  AN  MSQ- 
18  electronic  air  defense  sys¬ 
tem,  we  are  observing  the  emergence 
of  a  striking  new  concept  in  the 
technology  of  defense:  the  mobile 
digital  environment.  Since  this  de¬ 
velopment  is  literally  an  evolutionary 
step  forward  in  defense  electronics,  I 
would  like  to  present  some  of  the 
basic  thinking  which  led  to  its  crea¬ 
tion.  Thereafter,  I  shall  explain  how’ 
these  fundamental  ideas  resulted  in 
the  many  novel,  interesting  and  deep¬ 
ly  imj)ortant  technical  advancements 
of  which  the  AN/MSQ-18  is  com- 
|)ounded.  The  use  of  the  AN/MSQ- 
18  in  semiautomatic  coordination  of 
the  Army’s  modern  Nike  and  Hawk 
missiles  will,  1  am  sure,  take  on  a 
deeper  significance  in  the  perspective 
of  this  discussion. 

One  of  the  j)rimary  considerations 
in  the  development  of  an  air  defense 
environment  is  the  distribution  of  in¬ 
formation.  For  example,  when  as 
few  as  two  field  weapons,  such  as 
surface-to-air  missile  batteries,  are 
participating  in  the  defense  of  an 
area,  a  communication  problem  is 
entailed.  For  optimum  defense 
against  a  group  of  enemy  aircraft, 
each  battery  commander  should  know’ 
precisely  how’  the  other  battery  is 
engaged,  and  should  have  an  up-to- 
date  picture  of  the  progress  of  the 
engagement.  When  information  is 
available  on  whether  aircraft  over 
the  area  are  friendly  or  hostile,  this 
data  should  he  accessible  to  both 
batteries.  Each  battery  should  also 
inform  the  other  of  new’  aircraft 
tracked,  and  of  raid  sizes.  Only 
through  the  rapid  interchange  of  such 
information  can  the  battery  com¬ 
manders  satisfactorily  assign  their 
weapons. 

As  the  number  of  field  batteries 
involved  is  increased  to  three,  or 
four,  the  coordination  ])rohlem  in¬ 
creases  in  complexity.  Equipment 
used  for  the  display  and  transmission 
of  information  must  he  shared  hv 
data  arriving  from  different  batteries, 
thus  the  time  consumed  in  each  facet 
of  coordination  becomes  a  critical 
consideration.  Further,  more  than 
one  mode  of  communication  may  he 
needed  for  the  most  effective  defense 
pattern.  At  times  it  may  he  desirable 
to  employ  the  decentralized  com¬ 
munication  mode,  in  which  each  bat¬ 
tery  commander,  with  a  maximum  of 
information  on  the  activities  of  the 
other  batteries,  makes  his  own  target 
assignments.  At  other  times,  the 
exigencies  of  the  air  battle  may  make 
it  desirable  for  all  batteries  to  com¬ 
municate  with,  and  through,  a  central 
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(Above)  Left  Panel:  In 
fhe  "Operations  Cen¬ 
tral"  unit,  detection, 
target  assignment  and 
target  status  data  is 
transmitted  to  four  or 
more  antiaircraft  missile 
batteries  in  the  network. 
Adjacent  truck-mounted 
coder  -  decoder  groups 
convert  target  position 
data  to  usable  form  for 
missile  firing.  Cenfer 
Panel:  An  Army  com¬ 
mander  assigns  ap¬ 
proaching  hostile  air¬ 
craft  to  a  particular 
battery,  permitting  Ar¬ 
my  units  to  concentrate 
accurate  fire  depicted 
in  the  right  panel. 
(Right)  Dr.  Nicholas  A. 
Begovich  looks  on  as  ra¬ 
dar  operator.  Specialist 
Fifth  Class  James  Her¬ 
rick,  mans  controls  in 
system's  "Operations 
Central." 
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post.  This  would  permit  centralized 
monitoring  of  activities,  centralized 
assignment  of  i)atteries  to  specific 
defense  tasks,  and  simplified  netting 
of  the  weapons  complex  with  similar 
systems  defending  adjacent  areas. 

In  addition  to  a  flexible  communi¬ 
cation  scheme,  the  air  defense  envir¬ 
onment  must  include  facilities  for 
accpiiring  information  such  as  the 
position  and  identity  of  air  targets. 
For  this  purpose,  inputs  to  the  system 
must  he  provided  for  search  and  iden¬ 
tification  radars,  and  for  tactical  data 
originating  from  remote  sources.  And 
since  the  data  obtained  from  various 
sources  may  not  he  directly  usable 
hv  the  batteries,  tlie  system  must  in¬ 
clude  the  capability  to  process  or  con¬ 
vert  the  information  as  necessar\. 
Further,  to  permit  tactical  monitoring 
or  centralized  contrt)!  of  the  weapons 
being  coordinated,  information  dis¬ 
play  and  command  facilities  must  be 
available  at  a  central  post.  Most  im- 
portantlv.  of  course,  an  environment 
possessing  all  of  these  capabilities 
must  be  adaptable  to  fast  changing 
tactical  situations.  For  example,  it 
must  be  possible  to  increase  or  de- 
c^jease  the  nundier  of  weapons  co¬ 
ordinated.  and  to  accommodate 
changes  in  battery  emplacements 
quick!).  In  fact,  as  tlie  defense  of 
new  areas  becomes  critical,  the  en¬ 
tire  system  must  be  readiU  trans¬ 
portable  over  any  terrain  to  a  new 
location. 

The  inevitable  conclusion  from 
these  considerations  was  that  the  only 
approach  offering  sufficient  capabili¬ 
ty.  speed,  compactness,  and  flexi- 
bilit)  for  modern  air  defense  was  tlie 
mobile  digital  environment.  As  a 
conseijuence  this  became  tbe  guiding 
concept  in  the  development  of  the 
A\  MSQ-18.  In  this  system  one  to 
eight  Hawk  or  Nike  missile  batteries 
are  coordinated  through  a  mobile 
Operations  Central.  Both  the  cen¬ 
tralized  and  decentralized  communi¬ 
cation  modes  are  continuously  avail¬ 
able  within  the  system  and  facilities 
are  incorporated  for  acquiring  target 
position  and  identity  information, 
and  for  processing  raw  data  for  use 
by  the  batteries.  Typically,  radar 
data  acquired  at  the  Operations  Cen¬ 
tral  appears  on  the  electronic  indica¬ 
tor  consoles  for  monitoring  or  com¬ 
mand  of  the  tactical  situation.  This 
information  is  then  converted  into 
digital  form  and  transmitted  to  the 
Coder-Decoder  vehicle  located  at  each 
battery  in  the  system.  Here  the  digi¬ 
tal  messages  are  automatically  trans¬ 
lated  for  use  by  the  battery.  In  re¬ 
turn.  action  being  taken  by  any  bat¬ 
tery  is  transmitted  in  digital  form 


from  its  Coder-Decoder  vehicle  to  the 
Operations  Central  vehicle,  and  from 
there  to  all  other  batteries.  These 
high-speed  transmissions  contain  such 
essential  information  as  battery  en¬ 
gagement  status,  the  position  coordi¬ 
nates  of  targets  being  tracked  at  the 
batteries,  and  raid  sizes.  Th  us,  the 
mobile  digital  environment  virtuall) 
achieves  a  metamorphosis,  through 
which  a  group  of  individual  weapons 
is  comerted  int(»  a  fast-reaction  de¬ 
fense  organism  of  formidable  jjower 
against  an  enemv. 

Before  proceeding  to  discuss  how 
the  mobile  digital  a])proach  to  air 
defense  coordination  has  brought 
about  the  many  significant  engineer¬ 
ing  advances  which  the  AN/MSQ-U) 
embodies.  I  would  like  to  offer  some 
thoughts  about  the  concept  of  a  “vest 
pocket  ’  defense  svstem.  The  fact 
that  the  AN  MSQ-1<>  is  a  small 
electronic  digital  defense  s)stem 
does  not  im])ly  that  larger  digital 
s)  stems  are  impractical  or  beyond 
the  jiresent  state  of  the  electronic 
art.  Quite  the  contrar\.  The  Armv  s 
M  issile  Monitor,  in  evaluation  test¬ 
ing.  is  a  large-scale,  high-capacity, 
mobile  digital  air  defense  s\stem.  In 
fact,  it  can  be  revealed  that  the  AN 
MSQ-18  is  actually  a  building  block 
within  the  Missile  Monitor  system, 
fhe  point  I  am  making  is  tliat  certain 
rather  explicit  defense  requirements 
must  be  met  with  a  small,  rather  than 
with  a  large  system.  By  tailoring  a 
sNstem  to  the  local  defense  reifuire- 
ment.  the  all-important  characteristics 
of  system  simplicity  and  econom\ 
are  achie\ed. 

Electronic  Technique 

To  return  to  the  digital  approach 
in  weapons  coordination  e(|uipment. 
it  may  be  helpful  if  this  electronic 
techni(jue  is  explained  briefly.  1  he 
two  major  methods  for  handling  and 
processing  data  in  electronic  systems 
are  the  digital  and  the  analog  meth¬ 
ods.  Now  each  of  these  has  an  es¬ 
tablished  place  in  electronics  as  a 
yvhole,  but  current  developments  have 
proved  the  superiority  of  digital 
methods  for  high-speed  processing 
and  transmission  of  information.  Let 
me  clarify  the  distinction  in  thisyvay: 
With  analog  methods,  the  variation  of 
some  physical  quantity,  such  as  the 
position  change  of  an  air  or  space 
vehicle,  is  converted  into  voltages  or 
currents  yvhich  at  every  instant  repre¬ 
sent  the  physical  variation.  I  nfor- 
tunately,  analog  data  handling  equip¬ 
ment  tends  to  be  bulky  and  electrical¬ 
ly  unstable,  and  analog  data  is  in- 
berently  unsuitable  for  long-distance 
transmission.  With  digital  methods, 
variations  in  the  physical  (juantity 


are  converted  into  a  code  consisting 
of  a  series  of  voltage  states,  or  digits. 
When  the  quantity  varies,  the  digital 
code  which  represents  it  changes. 
Conversion  of  the  physical  (piantily 
into  a  representative  grouj)  of  digits 
permits  conq)utations  to  be  per¬ 
formed  with  ease  by  compact  ecjuip- 
ment  which  does  not  re(|uire  critical 
adjustment.  Transmissicm  of  data 
may  be  acconi|)lished  at  high  speeds 
and  over  great  distances,  with  an 
arbitrarily  high  transmission  accura¬ 
cy.  " 

By  combining  digital  techniques- 
yvith  mobile  e(juipment  design,  a 
number  of  important  advances  haye 
been  incorporated  in  the  A\/.M.SQ- 
18.  One  of  these  ady  afices  is  mof/n/wr 
f/e.szgn,  yvhicli  has  been  use<l  on  sey - 
eral  levels  in  this  equipment.  First, 
the  entire  systefii  represents  a  build¬ 
ing  block,  in  that  with  approjniale 
technicjues  AN /MSQ-18  systems  may 
be  linked  together  to  pn>yide  a  large- 
area  air  defense  system  of  extended 
capability  .  Also,  the  automatic  (aMh*r- 
Decoder  battery  terminal  ecjuipment 
is  a  digital  moduh*.  FurtluM'.  modular 
construction  has  been  enqiloyed  yvith- 
in  the  electronics  equipment  installed 
in  the  ANMSQ-I<8  trucks.  For  ex¬ 
ample.  a  basic  ecjuiprnent  <lrawer 
construction  is  adapted  to  different 
electronic  functions.  Beyoml  this, 
smaller  units  of  the  electr<mie  circui¬ 
try  are  mounted  on  light-weight  card^ 
yvhich  plug  into  the  drawer  struc¬ 
tures.  Again,  these  standard  digital 
circuit  cards  are  enqiloyed  over  ami 
over  in  the  same  basic  forms. 

Another  feature  of  tlie  sy>tem, 
yvhich  goes  hand  in  hand  with  modu¬ 
lar  design,  and  yvhich  was  made  po>- 
sible  by  the  digital  a|)proach.  is  the 
extensive  use  of  transistors  and  semi¬ 
conductor  diodes.  These  are  small, 
solid-state  devices  yvhich  are  widely 
used  in  digital  circuits  in  place  of 
conventional  electron  vacuum  tube-*. 
Fhese  components  are  not  oidy  mu<  h 
smaller  than  tubes,  but  are  physically 
more  rugged  and  rezjuire  less  eh*c- 
trical  j)oyver  for  their  operation.  As 
a  consecjuence.  a  dozen  or  more 
semiconductor  components,  together 
with  70  or  80  other  circuit  elements 
such  as  resis’ors  and  capacitors,  may 
be  mounted  on  a  single  printed  cir¬ 
cuit  card  about  5  x  8  im  hes  in  size, 
d'hese  digital  circuit  cards,  which  are 
designed  to  ])lug  into  the  digital 
ecjuipment  drayvers.  may  be  mounttnl 
(fuite  close  together,  since  they  juo- 
duce  only  a  fraction  of  the  heat  de¬ 
veloped  by  vacuum  tubes.  Naturally, 
such  small.  com|)act  construction  is 
ideally  suited  to  a  mobile  ecjuipmejit 
design. 
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In  suniinary.  I  think  it  is  interest- 
inji  to  note  the  train  of  favorahle 
(•onse(|nen(*es  which  have  followed 
from  the  desijin  philosopliy  of  the 
,\\/\ISQ-ld.  Primarily,  a  vital  de¬ 
fense  s)stem  has  been  shajied  into  a 
ru<!<:efl.  Irafisportahle  militarv  e<|uip- 
nient.  read)  for  use  with  the  Arnu’s 
surface-to-air  missiles  in  any  loca¬ 
tion.  \\  hen  in  operation,  the  system 
is  hi<;hly  accurate,  reliahle,  and 
trouble  fr(*e.  In  all.  it  is  apparent 
that  llu*  \\/MS(^)-I<»  “vest  pocket” 
sNsIcm  r<*presents  a  soli<l  step  in  the 
ad\anc(‘  t»f  a  new  era  of  air  defense. 

General  Cook 

As  Depul)  (diief  Signal  Ofllcer,  I 
am  happy  to  annouiu’e  a  new  elec¬ 
tronic  communication  and  control 
s)slem  for  the*  air  defense  s\stem 
niis'*ih*  battalions  of  the  field  arinv. 
for  tin*  first  time,  our  battalion  com- 
mandcTs  in  the  field  ha\c  eipiipment 
for  (oordinatin^  the  firejiower  of 
tin  •ir  uidc'ly  <lisp<*rseil  missile  hat- 
teiie>  in  a  mattcT  of  split  seconds 
ratln*r  than  man)  minut<*s.  and  thev 
ha\<*  it  in  time  to  fill  a  vital  jiap  in 
air  defense  of  the  fndd  armv. 

riiis  (MpiipiiKMit  is  now  operational 
on  a  2f-hour  ha^^is  with  l\S.  Army 
air  dcdcMisc*  units  in  Kurope. 

Ibis  s)stem  was  develojied  for  tie' 
Arm)  .'^ijznal  (^>rps  by  Ilujihes  Air¬ 
craft  (ionipany  and  was  delivered  in 
late*  Pk>7  to  the  Armv  Air  Defense 
tc*stin«;  facilities  at  Fort  Bliss.  Texas, 
where  it  uinlerwt'iit  an  intensified  I- 
month  tc'st. 

It  was  subjected  to  the  heat  of  the 
d(\«ert.  the  cold  of  the  mountains,  dust 
and  '^aiid  storms,  rain  and  hi^h  hu¬ 
midity.  alonjr  with  the  shock  of  vi¬ 
bration  receivt'd  b)  e  (j  u  i  p  m  e  n  t 
mount(‘d  in  a  2*  o  ton  (il  truck  driven 
over  an  <d>stacle  course  designed  for 
testin’:  the  ru’T’redness  of  the  truck 
itself. 

Throughout  these  tests,  the  equip- 
ineiit  proNed  itself  to  be  one  of  the 
most  reliable  |)ieces  of  electronic 
hardware  ever  developed.  It  was 
ofllciall)  accepted  as  standard  Arm) 
etpiipment  in  March  and  has 

been  deplo)ed  overseas. 

Four-F  old  System 

Tin*  cajiabilities  o(  this  s)stem  are 
four-fold : 

I.  Speed — It  provides  the  vitally 
needed  speed  for  defense  a‘:ain'it 
hostile  aerial  tarjit'ts  by  allowing  pin 
point  radar  tarjiet  data  and  com¬ 
mands  to  be  sent  to  the  widely  dis¬ 
persed  Nike  and  Hawk  battc'ries  in  a 
matter  of  seconds,  "fliis  assures  effi¬ 
cient  assifriiiiient  of  missile  battery 
units  for  prompt  destruction  of  hos¬ 
tile  aircraft  at  lon^  ranp:e. 


2.  Mobilit) — It  jirovides  the  high¬ 
est  degree  of  mobility  reejuired  by  a 
modern  field  army.  By  using  the 
latest  miniaturization  techni(|ues,  we 
have  been  able  to  reduce  the  size  of 
the  ecjuipment.  which  would  ordi- 
naril)  reijuire  installation  in  a  sizable 
building,  to  where  it  fits  nicely  into 
a  standard  2Vi»  ton  army  truck. 

‘T  Reliability  —  We  were  pleased 
with  the  reliabilitv  demonstrated  1)V 
this  e(|uipment  during  evaluation 
tests.  1’he  same  degree  of  reliability 
is  being  reported  from  operational 
troops  overseas. 

1.  Coordination  —  For  the  first 
time,  the  battalion  commanders  have 
a  ’•ontinuous  up-to-the-second  jiicture 
of  the  air  defense  situation  within 
their  zone  of  responsibility  along 
with  the  action  status  of  all  elements 
within  the  missile  defense  system. 

Hoiv  It  Operates 

Let  me  give  you  a  brief  word  pic¬ 
ture  of  how  this  system  operates. 

Let  us  say  as  an  example  that  each 
s)stem  consists  of  one  truck-mounted 
ecpiipment  located  at  the  battalion 
and  one  truck-mounted  ef|uipment  lo¬ 
cated  adjacent  to  each  Nike  or  Hawk 
Missile  battery.  As  deplo)ed.  the 
battalion  commander  is  situated  to 
the  rear  of  the  battalion  with  elec¬ 
tronic  communication  spokes  con¬ 
necting  him  with  his  forward  missile 
battery  eijuipments. 

riie  battalion  commander  lias  dis¬ 
play  console  ecjuipment  which  pro¬ 
vides  h  im  with  up-to-the-second  data 
on  the  tactical  situation  within  his 
area.  This  eijuipment  presents  to 
him  radar  target  data  from  his  own 
battalion  radar,  from  the  missile  hal¬ 
ter)  radars  and  from  other  sources, 
such  as  the  tactical  area  command, 
and  also  presents  the  action  status  of 
all  the  batteries. 

\V  hen  a  hostile  aircraft  enters  Ids 
defense  area,  he  merelv  pushes  but¬ 
tons  to  transmit  target  data  and  com¬ 
mands  to  the  nearest  or  most  ap[)ro- 
priate  battery,  for  destruction  of  the 
enemy  aircraft.  In  turn,  all  battery 
actions  are  relayed  to  him  by  ])ush- 
button  controls  to  enable  him  to  de¬ 
termine  at  a  glance  the  effective 
capabilities  of  his  missile  defense. 

W  e  have  re])laced  tedious  and  thtie-^^ 
consuming  methods  of  hand-plotting 
radar  target  tracks  and  then  tran‘«- 
mittiii"  tar::et  information  and  firin’* 
information  to  the  batteries  by  voice 
teleplione.  We  have  replaced  a  meth¬ 
od  which  refjuired  several  minutes  to 
transmit  a  message  by  one  which  re- 
(piires  onlv  s])lit  seconds.  Since  at- 
tac'king  aircraft  ma)  well  be  Ih  ing  at 
supersonic  speed.  \ou  can  readil)  see 


the  importance  of  transmitting  target 
position  data  and  commands  to  the 
liatteries  instantly  and  accurately. 

Lven  with  a  highly  trained,  effi¬ 
cient  team,  the  element  of  human 
error  enters  heavily  into  the  conven¬ 
tional  target  monitory  process  and 
has  the  effect  of  reducing  the  poten¬ 
tial  num’oer  of  hostile  aircraft  kills. 
Our  new  s)stem  has  taken  an  impor¬ 
tant  stride  toward  correcting  this 
situation.  The  system  reduces  to  a 
minimum  the  element  of  human  error 
b)  transmitting  data  at  split-second 
speed,  and  is  capable  of  handling 
hundreds  of  individual  targets  simul¬ 
taneously. 

Our  new  “vp '  (  vc*st  jioc  ket  I  air 
delense  s)st(*m  for  battalion  level  is 
designed  for  use  with  the  Nike.  Hawk 
and  other  missiles  and  is  also  de¬ 
signed  to  be  part  of  the  Missile  Moni¬ 
tor  Air  Defense  s)stem  for  an  entire 
field  army  area. 

Ihe  Missile  Monitor,  also  devel¬ 
oped  for  the  Armv  Signal  (>orps  by 
Hughes  Aircraft  Company,  is  under¬ 
going  evaluation  tests  bv  the  Air  De¬ 
fense  Board  at  Fort  Bliss,  Texas. 

One  of  the  features  of  the  Missile 
Monitor  system  is  a  new  type  of  long- 
range  radar  called  Frescanar  which 
was  announced  last  fall. 

Frescanar  utilizes  a  revolutionar) 
princij)le  of  frecpiency  scanning.  This 
radar  simultaneously  provides  range, 
azimuth  and  altitude  of  aircraft  at 
long  ranges  and  w  ith  greater  accuracy 
than  any  conventional  radar  of  the 
same  power.  The  radar  scans  a  ])en- 
cil-shaped  beam  in  elevation  elec¬ 
tronically  to  provide  altitude,  while 
tlie  antenna  from  which  the  beam 
emanates  rotates  mechanically,  giving 
range  and  azimuth.  This  method 
eliminates  the  need  for  a  separate 
height-finding  radar  system  and  |)er- 
mits  automatic  tracking  of  hundreds 
of  targets  simultaneously. 

We  feel  that  in  developing  and 
producing  this  equipment,  we  have 
taken  a  very  significant  step  in 
modernizing  the  field  army’s  air  de¬ 
fense  capability. 

We  have  provided  combat  arm) 
air  defense  commands  with  electronic 
e(|uipnient  which  is  mobile,  rugged, 
extremely  reliable  and  which  gives 
them  the  accurate  and  timely  infor¬ 
mation  required  to  coordinate  air 
defense  activities  to  meet  the  high¬ 
speed  threat  of  today. 

The  AN  MSQ-18  was  first  shown 
to'  the  press  at  a  field  demonstration 
at  Fort  Myer,  Va.,  and  for  public 
viewing  at  the  recent  meeting  of  the 
Association  of  the  I  .  S.  Army  in 
W  ashington.  1).  C. 
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ANTENNA  HEIGHT-GAIN  FACTOR 


vehicle-to-vehicle 
ground -wave  ' 
propagation 
characteristics 

by 

W.  S.  BENNETT 

L  R.  ALLDREDCE 

The  Johns  Hopkins  University 
Operations  Research  Office 

A  HIGH  PKRCENTAGK  of  the  tactical 
comnuinications  in  the  I'S  Army 
ha;?  lieen  carried  over  wire  lines  since 
the  invention  of  the  telegraph  and  the 
telephone.  This  means  of  communica¬ 
tion  has  been  very  acceptable  in  the 
past  which  was  characterized  by  rela¬ 
tively  static  types  of  operation.  Com¬ 
munication  over  wires  w’as  relatively 
secure  from  enemy  interception,  and  the 
lines  could  he  laid  rapidly  enough  to 
keep  up  with  the  existing  slow  rate  of 
movement. 

The  advent  of  tactical  nuclear  weap- 
45ns  is  one  of  the  principal  factors  that 
has  established  the  need  for  new  tac- 


a.  Surface-wove  Field  Intensity 
(25  watts  radiated  from  vertical  doublet  near  ground 
having  dielectric  constant  of  5  relative  to  oir  and 
conductivity  of  10"'^  emu) 


ANTENNA  HEIGHT  TO  CENTER  OF  VERTICAL 
DOUBLET,  FT 

b.  Antenna  Height-Gain  Factors 
(ground  constants  same  os  in  Port  o) 

Fig  1 — Ground-wave  Propagation  Choracteristics 


tics  with  increased  troo[)  dispersion  and 
greater  moltility  in  future  warfare. 

Future  dispersed  mobile-army  oper¬ 
ations  will  bring  into  focus  new  prob¬ 
lems  of  intelligence  collection  and  dis¬ 
semination,  command  control,  and  logis¬ 
tics  that  cannot  he  met  adecpiately  with 
old  established  communication  methods. 
Tactical  communication  links  will  he 
longer  than  in  the  past,  and  the  require¬ 
ment  on  speed  of  transmission  of  infor¬ 
mation  and  the  frequent  movement  of 
command  posts  will  preclude  long  de¬ 
lays  in  installation  of  communication 
facilities. 

In  a  war  of  rapid  movement  most 
combat  units  at  the  lower  echelons  will 
be  completely  mechanized  and  there  will 
he  a  great  need  for  vehicle-to-vehicle 
communications  in  the  vhf  and  uhf 
hands. 

The  primary  means  <»f  tactical  com¬ 
munications  therefore  niu>t  shift  from 
wire  to  radio.  Reliable  radio  links 
always  must  he  available  for  use  by 
troops  on  the  move. 

Implicit  in  the  trend  tffward  greater 
reliance  on  radio  is  the  recpiirement 
for  an  understanding  of  the  factors 
that  affect  the  propagation  of  electro¬ 
magnetic  energy  from  the  transmitter 
to  the  receiver.  As  contrasted  to  wire 
and  cable  circuits,  the  transmission  loss 
of  a  radio  path  is  subject  to  a  much 
greater  variability  due  to  changes  in 
range,  antenna  height,  ground  conduc¬ 
tivity,  tree  cover,  and  topography.  If 
reliable  radio  cfunmunications  are  to 
he  realized,  the  extent  of  the  trans¬ 
mission-loss  variability  must  he  predict¬ 
able  within  defined  confidence  limits. 

Theory  is  Inadequate 

It  would  of  course  he  very  convenient 
if  theory  could  predict  the  details  of 
ground-wave  propagation.  This  is  not 
possible.  Any  theory  that  attempts  to 
utilize  the  details  of  the  earth-air  bound¬ 


ary  conditions  for  any  case  except  for 
idealized  terrain  will  he  unmanageable. 
In  practice  the  boundary  conditions  are 
not  even  known.  Nevertheless,  simpli¬ 
fied  theories  are  useful  in  helping  to 
understand  average  propagation  charac¬ 
teristics  and  to  help  decide  what  param¬ 
eters  should  he  investigated  in  an  ex- 
jierirnental  program. 

Calculations  have  been  made  of  the 
ground-wave  field  intensity  over  a 
finitely  conducting  spherical  earth.  The 
theory  is  complicated,  hut  Norton^  has 
summarized  the  results  and  has  devel¬ 
oped  graphical  methods  that  may  he 
used  easily  by  engineers.  The  ground 
wave  does  not  include  any  portion  of 
the  wave  reflected  from  anything  other 
than  the  ground  and  is  thus  exclusive 
of  ionos|)heric  and  tropospheric  waves. 
The  ground  wave  is  usually  the  greatest 
contritmtor  to  the  field  strength  out  to 
distances  of  30  or  M)  miles. 

This  theory  predicts  that  with  very 
low  antenna  heights,  the  field  intensity 
is  independent  of  antenna  height  and  is 
given  by  the  surface-wave  field  intensity 
shown  in  Fig.  la.  For  elevated  antennas 
the  field  strength  can  he  obtained  by 
multiplying  the  surface-wave  field 
strength  by  the  antenna  height-gain 
factor  illustrated  in  Fig.  Ih. 

The  much  simj)ler  plane-earth  theory 
predicts  that  the  field  strength  should 
vary  inversely  with  ^the  square  of  the 
distance  and  directly  with  the  product 
of  the  antenna  height  and  the  frequency. 
Idiis  theory,  because  of  its  simplicity, 
is  often  used  as  a  normalizing  function 
in  the  presentation  of  experimental 
data,  even  though  it  disagrees  with  the 
more  complicated  (and  presumably 
more  accurate)  spherical-earth  theory. 

Since  no  known  theory  can  possibly 
account  for  the  variations  in  signal 
strength  which  do  exist  under  real  field 
conditions,  available  field  experimental 

{Continued  on  t)ac:e  32  I 


PERCENTAGE  OF  LOCATIONS 

Fig.  2 — Distributions  of  vhf  and  uhf  Field  Strength  for  Bose-to-Vehicle  Service 
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Top  to  bottom:  Tape  wound  cores*  Silectron  C,  E  and  0  cores,  and  bobbin  cores.  Top  to  bottom:  Mo-Permalloy  powder  cores,  iron  powder  cores,  and  Sendust  cores 


SILECTRON  C-CORES,  E-CORES  and  TOROIDS  Arnold  C  MO-PERMALLOY  POWDER  CORES 

and  E  cores  are  made  from  precision-rolled  Silectron  strip  in  range  of  sizes,  from  .260"  OD  to  5.21 
1,  2,  4  and  12  mil  thicknesses.  various  types  of  enamel  and  varnish 

They  are  supplied  in  a  wide  variety  of  shapes,  and  in  sizes  permit  winding  with  heavy  Formex 
from  a  fraction  of  an  ounce  to  several  hundred  pounds.  In  supplementary  insulation  over  the  co: 
addition  to  standard  transformer  applications,  they  may  also  These  powder  cores  are  supplied  i 
be  supplied  for  special  applications  such  as  saturable  reactors,  abilities:  125,  60,  26  and  14  Mu.  The 

instrument  transformers  and  pulse  transformers.  meability  over  a  wide  range  of  flux 

Over  1,000  stock  cores  are  listed  in  the  Arnold  Silectron  cases  may  be  furnished  stabilized  to 

catalog.  A  wide  selection  of  preferred  sizes  are  carried  in  stock  stant  permeability  over  a  specific  tei 

for  immediate  shipment.  For  complete  data  on  C  and  E  cores  warehouse  stocks  of  preferrec^wzes  ar 

And  Silectron  ioToidSy  write  for  Bulletin  SC~107 A. 

TAPE  WOUND  CORES  of  High  Permeability  Materials 

Arnold  tape  wound  cores  are  available  made  of  Deltamax, 

4-79  Mo-Permalloy,  Supermalloy,  Mumetal,  4750  Electrical 
Metal,  Silectron,  or  the  new  rectangular-loop  material,  Super- 
mendur.  All  except  Supermendur  cores  are  available  in  stand¬ 
ard  tape  thicknesses  of  1,  2  and  4  mils;  also  ir  special  tape 
thicknesses  of  M  mil,  12  mil  or  other,  as  required  or  feasible. 

Supermendur  is  presently  available  in  4  mil  cores. 

Toroidal  cores  are  made  in  30  standard  sizes  with  protective 
nylon  or  aluminum  cases.  Special  sizes  of  toroidal  cores  are 
produced  to  individual  requirements.  Write  for  Bulletin  TC- 
101  A,  {TC-113A  for  Supermendur  Cores.) 

BOBBIN  CORES  Arnold  bobbin  cores  are  available  in  a  wide  SENDUST  POWDER  CORES  Available  in  a  wide  selection  of 
range  of  sizes,  tape  thicknesses,  widths  and  number  of  wraps  sizes,  ranging  from  .800"  OD  to  3.346"  OD,  and  in  perme- 
to  suit  the  ultimate  use  of  the  core  in  electronic  computer  abilities  of  10,  13,  25,  30,  50  and  80,  although  not  all  sizes  are 
assemblies.  Magnetic  materials  usually  employed  are  Delta-  available  in  all  permeabilities.  They  possess  magnetic  prop- 
max  and  Square  Permalloy  in  standard  thicknesses  of  1,  H,  erties  generally  superior  to  iron  powder  cores,  but  inferior  to 
Vi  and  H  mil.  Bobbins  are  supplied  in  ceramic  or  stainless  Mo-Permalloy  powder  cores  in  the  audio  and  carrier  frequency 
steel.  Write  for  Bulletin  TC~108A.  range.  Write  for  Bulletin  SDC-110. 


IRON  POWDER  CORES  A  wide  selection  of  cores  is  available, 
from  simple  cylinders  to  sjjecial  cores  of  complicated  design. 
The  line  includes  all  standard  types  of  threaded  cores,  cup, 
sleeve,  slug  and  cylindrical  insert  cores:  for  use  in  antenna 
and  RF  coils,  oscillator  coils,  IF  coils,  perm  tuning,  FM  coils, 
television  cods,  noise  filter  coils,  induction  heating  and  bom- 
barder  coils,  and  other  low  frequency  applications.  Preferred 
sizes  are  carried  in  warehouse  stock  for  quick  shipment.  A 
standard  series  of  iron  powder  toroids  is  also  manufactured, 
conforming  to  the  standard  sizes  proposed  by  the  Metal 
Powder  Industries.  Write  for  Bulletin  PC-109. 


SPECIAL  MATERIALS 


2V  PERMENDUR  ...  a  ferromagnetic  alloy  of  cobalt,  vanadium 
and  iron  that  possesses  high  flux  density  saturation  properties. 
Its  magnetostrictive  properties  are  useful  in  many  transducer 
applications.  Write  for  Bulletin  EM-23. 

VIBRALLOY  ...  a  ferromagnetic  alloy  of  nickel,  molybdenum 
and  iron  whose  temperature  coefficient  of  elastic  modulus  is 
controllable  over  a  wide  range.  It  has  high  ferromagnetic  per¬ 
meability,  and  a  rather  high  coefficient  of  magnetostriction. 
Used  in  applications  where  a  zero  or  controlled  thermo-elastic 
coefficient  is  desired. 

BARIUM  TITANATE  ...  A  piezoelectric  ceramic  widely  used  in  ac¬ 


celerometers,  phono  pickups,  microphones,  ultrasonic  grinding 
and  cleaning  devices  and  underwater  ^signaling  devices.  For 
more  information,  write  for  Bulletin  CM-116.  7bo7  a 


SPECIALISTS  in  MAGNETIC  MATERIALS 


THE  ARNOLD  ENGINEERING  COMPANY,  Main  Office:  MARENGO,  ILL 
BRANCH  OFFICES  and  REPRESENTATIVES  in  PRINCIPAL  CITIES 
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Vehicle-to-V<*liirl«‘ 

{Continued  from  pa^e  30  i 

(lata  slnuild  first  l)e  t*xaniiiu\l.  If  a(lf‘- 
(jiiate  (lata  art^  not  available  to  describe 
the  propajiation  characteristics,  more 
field  data  should  be  obtained. 

Experimental  Data  For 
Base-To-Vehirle  Serviee 

There  is  very  little  experimental  data 
available  on  vehicle-to-vehicle  propaga¬ 
tion.  Most  experimental  data  on  ])ropa- 
gation  in  the  vhf  and  iihf  bands  liave 
been  obtained  from  base-to-vehicle 
transmission  where  the  fixed  antenna 
was  hundreds  (T  feet  above  the  sur¬ 
rounding  terrain.  Although  the  results 
may  differ  appreciably  from  vehicle-to- 
vehicle  propagation,  witli  low  antennas 
at  both  ends  of  the  link,  they  should  be 
examined  for  trends. 

John  Egli-  recently  summarized  a 
large  volume  of  F"CC  data  taken  in  (u 
near  a  number  of  large  cities  in  the 
United  States.  The  experimental  data 
indicated  that  for  any  given  frecjnency 
the  median  field  strength  showed  an 
inverse  distance  squared  trend  that  cor¬ 
responds  to  the  plane-earth  the(>ry.  The 
experimental  data,  however,  indicated 
that  the  deviation  from  plane-eartli 
theory  varies  inversely  with  fre(|uency. 
#l)eing  equal  to  the  plane-earth  theory 
at  40  me. 

It  was  found  that  the  distribution  of 
received  field  strength  expressed  in 
decibels  (db)  above  the  median  value 
was  normally  distributed.  Thus,  on 
probability  j)aper,  the  cumulative  distri¬ 
bution  is  linear  and  may  be  described 
by  its  standard  deviation,  as  shown 
in  Fig.  2.  Egli  suggested,  for  statistical 
reasons,  that  the  variability  of  field 
strength  for  vehicle-to-vehicle  service 
would  have  sigmas  greater  than  those 
shown  in  Fig.  2  by  a  factor  of  the  square 
root  of  two.  Assumptions  such  as  this 
should  be  checked  experimentally  be- 
f<‘re  they  are  used.  Further,  more  field 
data  should  be  obtained  in  such  a  way 
as  to  permit  an  evaluation  of  the  effects 
of  terrain  types  and  other  operational 
parameters  on  the  variability  of  the 
field  strength. 

Other  Experimental  W  ork 

Fgli’s  discussion  of  the  FCC  data  was 
so  tantalizing,  in  promising  increased 
understanding  <»f  |)ropagation  variabil¬ 
ity,  that  an  extensive  search  was  made 
for  other  data.  In  1942-1943  Jansky  and 
Hailey  studied  propagation  between 
vehicles  at  4  me,  28  me,  and  (adventur¬ 
ously)  at  116  mc.’^  Measurements  were 
made  in  three  areas — flat,  rolling,  and 
mountainous.  In  each  area  the  trans¬ 
mitter  vehicle  was  parked  in  a  location 
chosen  to  have  eight  to  ten  roads  radi¬ 
ating  in  as  many  directions  away  from 
the  transmitter.  Signal  strengths  were 
recorded  as  the  receiver  was  driven 
away  from  the  transmitter. 

(aunparison  with  Egli’s  results  showed 
a  similar  frecpiency  effect,  but  only  the 
mountainous  area  gave  as  much  attenu¬ 
ation  (»r  showed  as  great  a  variability 


(as  large  a  7)  as  P'gli’s.  Indeed,  a  c(Ui- 
siderati(m  of  the  sources  of  the  KIC 
data  indicates  that  the  vast  maj(*rity 
was  taken  in  mountainous  areas,  prin¬ 
cipally  in  Pennsylvania.  To  apply  such 
aggregate  results  in  less  rugged  terrain 
would  thus  be  unduly  |)essimistic  in 
estimating  the  effectiveness  of  a  radio 
link.  Just  as  seriously,  it  would  be  un¬ 
duly  optimistic  in  considering  invulner¬ 
ability  to  enemy  jamming  or  intercept¬ 
ing. 

Intuition  and  reflection  indicate  that 
averages  vary  le^^s  than  individual 
measurements:  extremes  are  “averaged 
out.”  Mathematical  statistics  formalize 
this  by  proving  that  Jx  — 
is.  averages  of  sets  of  n  values  of  a 
variable  x  show  only  n“ as  much  vari¬ 
ability  as  individual  values  of  x.  Be¬ 
cause  most  available  data  serenely  re¬ 
port  “average”  signal  strength,  or 
“median”  signal  strength,  without  spec¬ 
ifying  n.  there  is  no  way  to  c<»mpare 
independent  results  accurately  (even 
the  previous  comparison  of  FCC  and 
Jansky-Hailey  data  suffers  from  this 
weakness). 

The  only  other  source  of  appropriate 
propagation  data  illustrated  this  diffi¬ 
culty  with  averages.  A  transmitter  with 
a  frecpiency  near  l.oO  me  was  tested* 
at  Fort  Huachuca  in  varying  terrain, 
but  mostly  flat  ((r  rolling  or  permitting 
line-of-sight  communicatiims.  P'very 
measurement  was  a  single  reading  and 
Tjj  ==  ^^.6  db  for  all  the  data.  In  Flag¬ 
staff,  Arizona,  juirposely  chosen  for 
rugged  terrain  and  high  timber  to  give 
a  large  7.  the  test  procedure  yielded 
7x  =  7.7  db.  Unfortunately  the  n  enter¬ 
ing  into  X  is  not  known. 

These  anomalies,  and  gross  differ¬ 
ences  between  different  |)aths  in  tbe 
same  terrain,  indicate  many  unkn(>wns 
still  to  be  underst(KKl  before  ground- 
wave  propagation  can  be  described  well 
enough  to  predict  perf<»rmance.  \  et 
performance  must  be  predicted  (and 
is  being  predicted  |  to  establish  design 
criteria  or  to  evaluate  proposed  or  exist¬ 
ing  systems,  (dearly  such  predictions 
are  either  conservative,  leading  to  ex¬ 
travagant  reciuirements.  or  optimistic, 
leading  to  poor  dependability.  Knowl¬ 
edge  is  need(*d  of  the  effects  of  fre- 
(piency  and  range  most  obvi(»usly.  but 
also  of  terrain  ruggedness,  antenna 
height  and  its  relation  to  vegetation 
height  (thus  season  I  and  effects  due  t(» 
motion  of  transmitter  or  receiver.  In 
fact,  it  is  even  desirable  to  distinguish 
tbe  two  |)ossibIe  directions  (d  trans¬ 
mission  between  two  ground  points. 

Statistically-Desifined 

Experiments 

Under  the  old  dictum  of  “Indd  all 
variables  constant  but  one  and  vary  it.” 
an  experimental  program  t<»  determim* 
tbe  effects  of  all  tbe  variables  men¬ 
tioned  above  becomes  unmanageable. 
Fortunately  there  is  a  })rancb  of  apj>lied 
statistics  specifically  concerned  wltb 
tbe  statistical  design  of  experiments. 

It  deliberately  programs  simultaneou«i 
changes  in  different  variables  in  such 
a  way  that  independent  estimates  are 


obtained  just  as  if  each  variable  were 
treated  separately.  Tbe  tecbni(|ue  known 
as  analysis  of  variance  is  employed  and 
tbe  appropriate  exper.'mental-design  for 
tbe  pro|)agation  test  is  known  as  a 
factorial  design. 

The  design  and  analysis  technicpies 
for  a  field  experiment  are  essentially 
inseparable  so  that  even  the  best  analy¬ 
sis  usually  cannot  salvage  a  poorly-de¬ 
signed  experiment.  When  a  single  value 
of  7  is  reported  for  a  great  variety  of 
tests,  as  for  the  I'CC  (lata,  it  actually 
includes  components  due  to  all  the  vari¬ 
ables  and  tbeir  interrelationships  with 
one  another.  Properly  designed  experi¬ 
ments  program  the  variables  through  a 
set  of  linearly  independent  c<mibina- 
tions  so  that  the  total  variance  can  he 
partitioned  into  the  parts  attributable 
to  each  separate  variable  and  to  the 
interrelationships.  The  residual  vari¬ 
ance  is  left  as  the  measure  of  variation 
due  to  inconstancy  of  uncontr<dlable 
causes  (tenqierature.  humidity,  soil 
conductivity,  and  dielectric  constant, 
etc.) . 

Consider  the  impact  of  even  a  small 
reduction  in  our  uncertainty.  A  lO-watt 
transmitter  gives  a  .30  percent  pnde 
ability  of  reception  at  a  given  distance 
and  we  wish  to  know  how  much  p(>wer 
is  mn'essary  to  give  9.3  percent  pndi- 
ability  at  the  same  distance.  If  7=10 
db  (a  fre(|ueoily-ciled  value  I .  the  an¬ 
swer  is  .300  wafts.  *  Hut  a  20  percent 
drop,  to  7  =  8  db.  calls  for  only  230 
watts  while  a  20  percent  increase  (7  = 
12  db)  calls  for  1100  watts!  ()bvi(»usly 
db  scales  are  deceptive.  Obviously  if 
we  know'  we  are  talking  about  smooth 
terrain  and  8  db  is  appropriate  we  want 
to  be  able  to  use  8  db  and  m>t  be  penal¬ 
ized  for  greater  variability  in  other 
terrain. 

It  is  clear  that  a  better  knowled  ge  (*f 
tbe  fact<us  which  contribute  to  the  large 
variation  in  field  strength  for  vehicle- 
to-vehicle  ground-wave  |>roi>agation 
would  be  an  aid  t(>  tbe  ust‘r  and  is 
essential  to  the  design  of  tbe  radio 
eipiipment.  Sufficient  data  taken  in  tbe 
proper  form  are  not  available.  Properly 
taken  additional  field  data  are  recpiired 
for  an  understanding  of  this  important 
problem.  Hkfkkkncks 

1.  K.  A.  Norton.  “Tbe  (.’alculation  (»f 
Cround-Wave  Field  Intensity  Over 
a  Finitely  Conducting  Spherical 
Earth.**  Proceedings  of  the  IRF,  29: 
623-6.39.  Dec.  1941.- 

2.  John  Egli,  “Hadio  Propagation 
Above  40  me  Over  Irregular  Ter¬ 
rain,”  Proceedings  of  the  IRE,  4.3: 
pp  138.3-1.391.  Oct.  19.37. 

.3.  Jansky  and  Hailey.  Inc..  “Hadio 
Telephone  Ounmunications  Between 
Mobile  Units.*’  Final  Heport  on 
NI)H(]  (Contract  No.  OFMsr-174, 
June  1943. 

1.  Motorola,  Inc.,  Western  Military 
Electronics  (Center.  Phoenix,  Arizona. 
“F  ield  Tests  of  ('ommunication  Cen¬ 
tral  AN/MH(*-66  (U).”  Final  He¬ 
port,  (Contract  No.  l)A-36-()39-72346 
(Mod.  No.  4),  May  19.38. 
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AT  MINUS  463®  F.  MINIATURE  COMPUTERS  DO  THE  WORK  OF  GIANTS 

Many  computers  of  the  future  will  operate  on  principles  of  superconductivity 
at  tl.'  temperature  of  li(]uid  helium  Components  of  extremely  small  size  will 
combine  with  compjict  circuitry  to  realize  greatly  increased  speeds  of  operation. 
Studies  are  in  progress  in  the  application  of  low-temperature  or  cryogenic 
phenomena  to  the  dev’elopment  of  advanced  electronic  systems  for  military 
use.  For  many  years,  the  IBM  Federal  Systems  Division  has  been  engaged  in 
cryogenics  research,  with  special  emphasis  on  systems  technology  The  aim  is  to 
ev’olve  extremely  compact  computer  units  of  improved  reliability  for  the  service 
of  national  defense  requirements.  Complete  facilities  for:  Research  •  Develop¬ 
ment  *  Manufacturing  •  Testing  •  Product  Support  •  Systems  Management. 


FEhERAL  SYSTEMS  DIVISIOX 
International  Business  Machines  Corporation 
590  Madison  Avenue.  New  York  22.  N.Y. 


In  center,  conventional  circuitry  is  contrasted  with  equivalent  cryogenic  device  tin  white  circled  Left  and  right 
photos  show  details  of  specially  designed  apparatus  used  to  achieve  low  temperatures  for  superconductivity 


Most  commended  features  of  AiFAX  Maps 


0 


z 


ALI 


D 


Front  panel  checks  Bock  connector  checks  Plug-in  construction  Air  Freight  replacement 

•  PLUS  THESE  UNIQUE  FEATURES  ... 

SECURITY — low  voltage  marking  process  does  not  generate  a  signal  that  can  be  intercepted. 

HIGH  SPEEDS— 60-90  or  120  rpm  operation  .  .  .  recorder  technique  and  paper  capable  of  fifteen  times  these  existing  speeds 
PRODUCTION — designed  for  volume  production  on  short  lead  time  .  .  .  using  unique  expandable  manufacturing  techniques. 


Clear  crisp  duplicates  by  Bruning  or  Ozalid 


Ease  of  writing  and  erasing  enhances  analysis 


full  schedule  operation  save  1  3  to  2  3  in  yearly  operation  costs, 
iper,  ion  deposits  make  crisp  brown  marks  without  dust,  smudge  or  chemical  irritants, 
tains  no  voids  or  splices  .  .  .  recording  marks  are  permanent. 


Most  commended  features  of  ALDEN  RECORDERS 


Rol  in 


Uncrate 


Plug  in 


Clean  crisp  maps 


•  CASE  OF  OPERATION  .  .  •  new  high  in  clean,  quiet  operation 


Automatic  and  continuous  Time  clock  programming 


Instantly  visible 


Easy  paper  loading 


•  EASE  OF  MAINTENANCE  .  .  . 


/\ 
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NEW  BOON  TO  CONTINUOUS  FACSIMILE  NETWORK  OPERATION 
REALIZED  WITH  ALDEN  FLAT  COPY  SCANNING  SYSTEM 


IfLAT  copy  SCAMNeR  ^VIT4^ 

copy  -Fto  COMTlNUOUSiy... 


copies 
AMy  size 


exPAMOABie 
/  FteD  ROLL 


SCANNlNG- 


...Rt  puces  1  DRUMS 

AMO  2  SCAMMeR. +<eA0S 

R,  „  ...-ANID  BLlMlNlATtS 

_  (fr*  y  copy  size 

\  iiunm!ho-  (^4!  Bf/w.  LIMITATlOKlS 


ALDEN  FACSIMILE 
MAPS... 

.  .  .  and  why  we  think 


you 


'll  like  them  too. 


Since  1954  Alden  Facsimile  Weather  Alap 
Recorders  and  A  If  ax  maps  have  been  replac¬ 
ing  existing  facsimile  equipment  on  the 
National  facsimile  Weather  Map  Network 
at  an  accelerating  rate. 

U.  S.  Weather  Bureau  stations  converting  to 
Alden  equipment  will  be  complete  by  the 
end  of  the  fiscal  year  with  many  independ¬ 
ent  forecasters,  air  lines  and  institutions 
following  suit. 

The  new  U.  S.  Weather  Bureau’s  high  alti¬ 
tude  weather  network,  local  and  overseas 
networks  are  being  expanded  with  Alden 
Facsimile  Recorders  and  continuous  flat  copy 
scanners. 


% 


•  Fifteen  out  of  rveenty  forecasters  after  having  op¬ 
erating  experience  with  all  weather  facsimile  systems 
indicated  a  viarked  preference  for  Alden  Recorders 
and  Alfax  Maps. 


ALDEN  ELECTRONIC  AND  IMPULSE 
RECORDING  EQUIPMENT  CO.,  INC. 

Westboro,  Mass. 
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Compact,  mobile  flat  copy  scanners  provided  by  Alden 
Electronics  Company,  Westboro,  Mass,  moved  onto  the 
new  U.S.  Weather  Bureau  Hi-altitude  Weather  Facsimile 
Network  Feb.  16,  1959  to  begin  a  new  era  in  simplified 
facsimile  communications  systems 

•  INSTALLATION  SIMPLIFIED  .  .  . 

Uncrated  from  fold-a-way  shipping  boxes  at  Suitland, 
Maryland,  and  Idlewild,  N.Y.  —  Alden  scanners  rolled 
in,  plugged  in  and  turned  on  to  begin  new  era  in  weather 
facsimilie  networks.  Tested  in  2  hours  for  60,  90,  120 
rpm,  the  equipment  was  turned  over  to  the  U.S.  Weather 
Bureau  personnel  the  same  day#  Addition  of  transmission 
and  receiving  points  has  been  expanded  with  higher  speed 
operation  of  120  rpm  started  June  20ih  on  completion  of 
line  balancing  by  American  Telephone  and  Telegraph  Co. 
which  doubled  the  speed,  transmitting  copy  of  the  same 
detail  (size  of  characters  and  information  not  enlarged) 
as  at  60  rpm. 

•  EASE  OF  COPY  HANDLING  .  .  . 


With  map  sizes  no  longer  re¬ 
stricted  to  drum  mounting,  contin¬ 
uous  transmissions  of  maps  (one 
after  the  other)  with  one  scanner 
halves  the  space  and  maintenance 
problems,  makes  possible  scan¬ 
ning  the  original  plotted  maps 
without  cutting  to  size;  map  plot¬ 
ters  and  forecasters  \\^\c originals 
hack  in  {  ■>  the  time. 


Flat  Copy  Scanner  with  expandable  copy  feed  head 

takes  maps  any  width  or  length  —  fed  straight  or  kitty  corner. 


•  FOCUS  SMUDGE  ELIMINATED 


'.  * y  '*■  I  *  y"'' 

'•  V'  v  ■  '  ' 


A.  lIMT  iOVtti 
•  WOTf*  ecu 
r  FOCAL  LfMOMT 


--  y;/ -•  .  ,■ 


Focus  smudge  caused  by  unusually  thick  copy  or  copy  lifting  from  drum. 

With  copy  feed  rolls  precisely  positioning  surface  of  map 
on  flat  copy  scanner  table,  exact  focal  lengths  are  main¬ 
tained  for  clear,  sharp  recordings. 

•  MOST  COMMENDED  FEATURES 

Personnel  familiar  with  prior  facsimile  scanning  tech¬ 
niques,  lauding  this  new  breakthrough  in  weather  facsimile 
techniques,  highly  commend  these  features: 

*  ease  of  copy  handling 

*  compactness  and  mobility  of  equipment 

*  quietness  and  dependability  of  operation 

*  cleanness  and  sharpness  of  copy  produced 

Hi-Altitude  Facsimile  Weather  Drops 

will  soon  be  available  from  American  Telephone  and  Tele¬ 
graph  Co.  for  qualified  companies  and  organizations.  For  others 
interested  in  facsimile  communication  systems,  Alden  Electronics 
makes  flat  copy  scanner  heads  and  recorders  in  all  sizes  and 
speeds  (up  to  30  times  present  network  speeds)  furnishing  com¬ 
ponents  to  qualified  manufacturers,  and  complete  systems  to  end 
customers 

W'e  ini  itc  your  inquiry  . 


mpPOKATlO* 


ANOTHER  SUCCESSFUL  AFCEA 
CONVENTION  WILL  BE  HELD  IN  1960 
ON  MAY  24,  25  AND  26  AT  THE 
SHERATON-PARK  HOTEL  IN 
WASHINGTON,  D.  C. 


-WdRi,i> 


Here  you  see  a  specially  trained  North  American  crew  care¬ 
fully  loading  a  Burroughs  computer.  Professional  crews 
such  os  these  move  electronic  computers  valued  os  high  os 
three-quarters  of  a  million  dollars  each. 


“Because  of  North  American’s  superior  handling  and 
delivery  service,  they  are  awarded  a  large  portion  of  all 
shipments  of  our  expensive  and  delicate  electronic  com¬ 
puters,”  asserts  W.  A.  Reed,  Traffic  Manager,  ElectroData 
Division,  Burroughs  Corporation. 

He  goes  on  to  say,  “North  American’s  custom  floor-to- 
floor  delivery  service  is  especially  important  in  transporting 
items  of  this  size  and  weight.  Their  crews  have  the  necessary 
equipment  and  know-how  to  place  the  computers  exactly 
where  our  customers  desire.  And  by  using  North  American’s 
services  we  can  ship  our  computers  almost  100^  c  assembled.” 

This  is  just  one  more  example  of  how  North  American 
Van  Lines’  Kid-Glove  handling  and  complete  service  all 
the  way  eliminates  the  many  problems  involved  in  ship¬ 
ping  High  Value  Products. 

Call  your  local  North  American  agent  and  get  the  facts 
first  hand.  He’ll  be  glad  to  talk  with  you  about  your 
product  moving  problems  without  obligation. 


Watch  North  American’s  excit¬ 
ing  new  television  show  fea¬ 
turing  Charles  Coren  and  Alex 
Dreier  every  Sunday  afternoon 
on  ABC-TV — starting  Oct.  18. 


Experts  in  moving  Household  Goods, 
Displays,  New  Products  and  High  Value 
Products. 


NORTH  AMERICAN  VAN  LIN  ES.  Inc.  /  World  Headquarters  /  Dept.  19-4  /  Fort  Wayne,  Indiana 

In  Canada,  North  Arnerican  Van  Lines  Canada,  Ltd.,  Pickering,  Ontario  ...  In  Europe,  North  American  Van  Lines,  Europe,  GMBH,  Mannheim,  Germany 
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NEW  CODE  COURSE  TESTED 

AT  FORT  MONMOUTH 

by  Lt.  Co/.  Walter  White,  Jr.,  USA  (Ret.) 


STUDENTS  OF  SECTION  3210,  a  radio 
Military  Occupational  Specialty 
(MOS)  Course,  conducted  by  the 
United  States  Army  Signal  School, 
Fort  Monmouth,  New  Jersey,  are  the 
guinea  pigs  for  a  new  Radio  Code 
Course  based  on  “reinforced  learn¬ 
ing”  principles. 

Instructors  at  the  School  are  con¬ 
tinually  looking  for  new  methods  of 
instruction,  which  will  save  hours, 
minutes  and  even  seconds  of  instruc¬ 
tional  time.  One  of  the  latest  experi¬ 
ments  in  this  area  relates  to  the 
“Sound-N-Sight”  course  for  19  officer 
students  in  Section  3210  at  the  Sig¬ 
nal  School. 

These  19  students  started  using  the 
new  system  on  6  April  1959. 

Radio  Officer  Course 

Section  3210  is  comprised  of 
I  nited  States  Sfgnal  Corps  Officers 
and  Signal  Officers  from  Haiti,  Nor¬ 
way  and  Turkey.  The  Radio  Officer 
Course  which  they  are  taking  is  de¬ 
signed  to  train  officer  personnel  to 
direct  and  supervise  the  installation, 
ojieration  and  organizational  mainte¬ 
nance  of  field  and  fixed  station  radio 
equipment.  Upon  completion  of  the 
course,  the  student  is  able  to  accom¬ 
plish  the  above  and  in  addition:  (  1  I 
tune  and  operate  field  and  fixed  sta¬ 
tion  radio  equipment  and  (2)  receive 
and  send  6  WPM  of  International 
M(  )rse  Code. 

Although  code  as  a  medium  of 
transmitting  information  is  no  longer 
in  w  ide  use  by  the  Army,  a  knowledge 
of  code  by  repair  and  oflicer  person¬ 
nel  responsible  for  high  frecpiency 
radio  teams  is  essential  in  an  emer¬ 
gency  and  other  situations.  Security 
and  intelligence  services  still  make 
rather  wide  use  of  CW  transmission 
and  reception.  J'hus,  the  era  of  (AV 
as  a  transmission  means  has  not 
passed,  even  though  it  has  largely 
been  replaced  by  teletype. 

The  Radio  (  MOS  I  Course  runs  for 
11  weeks  (181  hours).  Of  this  time, 
37  hours  are  devoted  to  code  ])ractice 
and  table  nets,  broken  down  as  fol¬ 
lows:  one  hour  introduction  to  the 
course;  six  hours  progress  tests  and 


examinations;  eight  hours  sending 
practice  and  table  nets,  and  22  hours 
of  receiving  practice.  Thus,  approxi¬ 
mately  one-third  of  the  course  time 
is  devoted  to  sending  practice.  Prac¬ 
tice  sessions  are  scheduled  for  one'" 
hour  per  day  over  a  five-day  week 
and  each  session  is  actually  about  50 
minutes  long  because  ten  minutes  at 
the  end  of  the  hour  is  used  for  the 
standard  instructional  break  and 
movement  to  the  next  class. 

"fhe  code  instructors  are  former 
Signal  Corps  Army  Officers  who  now' 
teach  at  the  Signal  School  in  a  civil¬ 
ian  capacity.  They  are  Mr.  Joseph  I). 
Liga,  K2INA  formerly,  KGOAAR  and 
Mr.  Henrv  G.  Raw  den,  K2G1F/AA- 
2GIF  formerly,  W8I)SX  and  MARS 
Director  for  the  State  of  New  Jersey. 

Soiind~I\ -Sifiht  Course 

The  new  course,  entitled  “Sound- 
N-Sight”  by  John  F.  Rider  Publish¬ 
er,  Inc.,  its  sponsor,  was  developed 
by  27-year-old  education  prodigv 
Lewis  Robins  in  collaboration  with 
Reed  Harris,  former  I)e])utv  Director 
of  the  United  States  Information 
Agency.  Fundamental  learning  prin- 
ciples  underlying  the  course  tech¬ 
niques  state  that  “responses  which 
receive  immediate  reinforcement  are 
strengthened,  resjionses  receiving  no 
reinforcement  are  extinguished.” 
Rote,  or  memory  training  is  elimi¬ 
nated  bv  the  methods  of  the  course. 
Removed  too,  are  the  “plateaus.”  the 
learning  blockages  wbich  cause  difii- 
culty  in  rising  from  one  code  speed 
to  the  next  higher  sjieed.  termed  the 
greatest  obstacles  to  success  in  radio 
code  instruction  to  date. 

How  The  System  W^orks 

L  J  be  student  first  hears  the  cor¬ 
rect  signal  jiattern  (sound)  b\  which 


The  author,  recently  retired 
from  the  Army,  is  employed  in 
the  Electronics  Division,  Craig 
Systems,  Inc.  At  the  writing  of 
this  article  he  was  assigned 
Chief,  Technical  Division,  Of¬ 
ficers'  Department,  United 
States  Army  Signal  School, 
Fort  Monmouth,  New  Jersey. 


he  perceives  the  difference  between 
dits  and  dabs.  He  writes  this  signal 
as  dots  and  dashes,  such  as 
three  seconds  later  the  instructor’s 
voice  tells  him  the  pattern  was  “dah 
dah  dit  dah,”  and  the  student  can 
immediately  tell  if  he  is  right  or 
wrong,  for  reinforcement  of  his  cor¬ 
rect  resjionses.  This  continues  through 
three  runs  of  52  patterns.  Fach  run 
is  repeated  until  a  passing  score  of 
no  more  than  three  errors  is  achieved, 
as  shown  on  the  student’s  jirogress 
chart. 

2.  He  identifies  the  letter  for  each 
signal  pattern  I  sight  i .  Here  the  stu¬ 
dent  uses  the  flash  identification  cards 
to  tie  visual  |)atterns  to  letters,  num¬ 
bers  and  punctuation  marks. 

3.  He  associates  sound  patterns 
with  letters  (sound  and  sight).  The 
student  listens  to  the  pattern,  writes 
it  in  dots  and  dashes  (--.-)  and  in 
letter  form  iQi.  After  each  such 
response  the  instructor’s  voice  gives 
him  the  correct  answer,  “dah  dah  dit 
dah,”  and  the  ])honetic  equivalent 
“Quebec”  for  "’Q.”  These  runs  are 
repeated  until  a  jiassing  score  of 
three  errors  or  less  is  achieved  on 
his  progress  chart.  The  student  takes 
a  three  minute  break  betweim  runs. 

After  these  three  abiliti(*s  have  been 
mastered,  the  student  begins  receiv¬ 
ing  code  at  three  words  per  minute, 
increasing  his  sjjeed  by  cnie  word  per 
minute  )jer  da\,  until  at  lb(‘  end  of 
the  no\  ice  course  he  has  received 
eight  words  per  minute.  H(‘  also 
learns  how’  to  transmit,  a  skill  that 
comes  easil\  once  be  bas  learned  to 
receive. 

Student  Pntfiress  Data 

riie  new  method  has  demonstratiul 
that  students  progress  much  faster 
than  with  former  methods  of  instruc¬ 
tion.  For  example,  after  15  hours  of 
receixing  instruction,  students  of 
S(*ction  3210  had  progressed  much 
fastin'  than  all  pre\  ions  classes.  At 
the  jiresent  rate  of  progress,  it  is 
estimated  that  the  average  class  speed 
for  both  sending  and  receiving  code 
will  be  abo\e  13  words  jier  minute 
after  30  bours  of  instruction. 
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To  insight  into  the  j)ro^ress 

of  this  ?])ecific  group  of  students, 
their  record  is  being  compared  to  the 
records  of  2(M)  students  in  a  signal 
school,  who  learned  code  under  the 
old  system. 

W  Idle  it  is  recognized  that  insufli- 
cient  students  have  been  tested  t<> 
make  a  completely  valid  statistical 
comparison  between  tbe  new  and  old 
method,  the  results  to  date  have  been 
excellent  and  instructors  at  tbe  school 
ha\e  expressed  confidence  in  the  s\s- 
teni.  Operational  tests  will  continue 
for  at  least  another  se\en  classes  at 
which  time  data  will  have  been  col¬ 
lected  on  a  safiipling  of  about  200 
ollicer  students. 

Occasionally,  records  of  code 
learning  indicate  the  standing  of  a 
student  in  relation  to  aii  arbitrary 
performance  standard,  and  his  prog¬ 
ress  ma\  not  be  related  to  that  of 
students  studs  ing  with  him,  or  those 
com])leting  a  course  at  an  earlier 
date.  The  instructor  should  alwass 
know  how  a  student  is  progressing 
comj)ared  to  others  ssith  the  same 
opj)ort unity  for  learning.  This  is 
superior  to  measurement  by  an  un¬ 
related  sardstick. 


I  be  Signal  Corps  published  a 
famils  of  curves  which  represents  a 
cumiilatise  record  of  code  learning 
from  the  beginning  of  practice 
through  15  CFM.  The  curves  are 
based  on  records  of  200  men  trained 
in  code  by  the  code-voice  method 
with  four  hours  of  code  practice  per 
das.  I  See  figure  1 ) . 

■  Jhe  curve  in  figure  2  re|)resents 
the  ability  of  a  group  of  students, 
under  the  old  system  (tape-voice 
method  I  to  copy  correctly  at  5 
(/F.M  (WPMl.  examination  of  the 
curve  shosss  that  25/c  were  able  to 
copy  5  COM  correctly  after  15  hours, 
i  after  20  hours,  lll'/c  after  25 
hours,  and  after  30  hours,  9f)%  of 
the  group  svere  able  to  cojiy  5  CPM 
correctly. 

Contrasted  with  this  is  the  abilitv 
of  Section  3210.  After  15  hours, 
\i)(V/(  had  passed  an  examination  at 
5  W  PM  (GPMi.  Ot  the  total  grouj), 
2][  'c  were  on  5  W  PM,  32%  on  6 
W  PM  and  26G  on  8  W  PM.  The 
comjiarison  lietween  the  records  made 
by  students  on  the  new  system  and 
the  record  made  under  the  old  svstem 
(tape-voice  method  I  is  shown  in  fig¬ 
ure  3.  This  is  a  bar  graph  giving  a 


comparison  between  the  two  systems. 
-Material  for  the  tape-voice  method 
was  obtained  from  figure  1.  The  old 
system  does  not  attempt  to  grade  at 
increases  of  1  W  I^M  as  the  new  sys¬ 
tem  does.  Consequently,  no  data 
could  be  derived  as  to  the  percentage 
of  students  who  might  be  on  C  W^PM 
I  CPM  I.  (dose  examination  of  the 
graph  shows  that  it  is  unlikely  that 
any  students  were  on  8  WPM  after 
15  hours  of  receiving  practice.  It  is 
significant  that  iu[ 't  of  the  group  was 
below  5  W  PM  as  nol(*d  on  the  right 
jiortion  of  the  chart  (figure  3). 

Figure  4  gives  the  average  speed 
of  the  grouj)  for  each  system  after 
15  hours  of  receiving  jiractice.  I’rog- 
ress  of  the  grouj)  has  been  suj)erior. 
Mr.  1  dga,  one  of  the  instructors  said, 
“I  must  admit  that  1  was  skej)tical 
at  first  and  I  had  good  reason  to  be 
so.  Having  learned  the  code  in  1943 
while  a  student  in  the  Field  Radio 
Officers  (d)urse.  and  subsequently 
teaching  code  to  enlisted  men  and 
officers,  this  new  method  was  a  radi¬ 
cal  dejiarture  from  the  conventional 
learning  method. 

{Continued  on  pa^e  68  i 
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Status  Report  on  RCA  Micromodules  — 
dramatic  new  devices  for  high-density  parts  packaging 


How  soon  will  you  see 
your  electronic  products 
in  Micromodule  form? 


»0  M[  12 


RCA  Micromodules,  todoys'  most  exciting,  most  practical  answer  to  high-density  ports  packaging, 
make  possible  equipment  with  modular  parts  densities  to  600,000  per  cubic  foot.  Result:  important 
space  savings  over  existing  miniature  equipment  and  an  amazing  increase  in  the  number  of  circuit 
functions  per  cubic  foot.  Increased  reliability  through  redundancy,  room  for  more  circuits  to  improve 
accuracy,  precision,  control  and  sensitivity  are  other  significant  advantages  offered  to  designers. 


The  excitement  over  Micromod¬ 
ules  is  still  mounting !  We  haven't 
seen  such  enthusiasm  and  activ¬ 
ity  since  the  early  days  of  transis¬ 
tors.  Scores  of  electronic  equip¬ 
ment  designers  and  manufac¬ 
turers  are  asking :  “How  soon  can 
I  see  my  product  in  Micromodule 
form?"  Our  answer :  Right  Now! 
We’ll  take  your  circuit,  bread¬ 
board,  or  black  box,  evaluate  it 
and  convert  it  to  module  form.  In 
fact,  you  will  find  that  end-equip¬ 
ment  in  Micfomodule  form  is 
probably  only  one  design  cycle 
away! 

Special  Presentation 
Now  Ready! 

RCA  Field  Engineers  are  pre¬ 
pared  to  show  you  a  presentation 
that  will  clearly  explain  the 
potentialities  and  the  current  | 
working  realities  of  Micromod¬ 
ules  for  application  in  military 
computers,  digital  devices  for 
missiles  and  satellites,  airborne 
or  portable  communication  equip¬ 
ment,  or  submarine  electronics. 
Many  designers  who  have  seen 
this  presentation  were  so  im¬ 
pressed  with  the  possibilities  of 
extreme  miniaturization  and  in¬ 
creased  reliability  of  Micromod¬ 
ules  that  they  have  immediately 
placed  orders  to  begin  micromod¬ 
ularization  of  their  equipment. 
Call  your  RCA  Field  Representa¬ 
tive  today  and  he  will  set  up  a 
presentation  for  you  at  your  con¬ 
venience. 


Micromodules,  developed  through  the  joint 
efforts  of  RCA  and  other  leading  component 
manufacturers,  in  cooperation  with  the  U.S.  Army 
Signal  Corps,  are  units  in  which  several  micro¬ 
elements  are  cambined  to  perform  specific  func¬ 
tions  such  os  amplifier,  oscillator,  or  divider.  The 
microelements  are  tiny  ceramic  wafers  .310 


inches  square  and  1 /100th  inch  thick,  on  which 
conducting,  semiconducting,  and  insulating  ma¬ 
terials  are  fused  to  provide  the  electrical  char¬ 
acteristics  of  basic  electronic  components  such 
as  resistors,  capacitors,  and  transistors.  The 
microelements  are  interconnected  and  encapsu¬ 
lated  to  form  Micromodules. 

RCA  FIELD  OFFICES 

East:  744  Brood  Street,  Newark,  N.  J. 
HUmboldt  5-3900 

Northeast:  64  "A"  St.,  Needham  Heights  94,  Moss. 
Hlllcrest  4-7200 

East  Central:  714  New  Center  Bldg.,  Detroit  2,  Mich. 
TRinity  5-5600 

Central:  Suite  1154,  Merchandise  Mart  Plaza 
Chicago,  III.,  WHiteholl  4-2900 

West:  6355  E.  Washington  Blvd. 

Los  Angeles,  Calif.,  RAymond  3-8361 

Gov't:  224  N.  Wilkinson  St.,  Dayton,  Ohio 
BAIdwin  6-2366 

1625  'K"  St.,  N.W.,  Washington,  D.C. 
District  7-1  260 

ALSO  AVAILABLEAT  YOUR  LOCAL 
RCA  SEMICONDUCTOR  DISTRIBUTOR 


RADIO  CORPORATION  OF  AMERICA 

SEMICONDUCTOR  &  MATERIALS  DIVISION  •  SOMERVILLE,  N.  J, 
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PANEL  DISCUSSION 


.4  I'ital  part  of  the  1 3th  Annual  AFCEA  Convention  tvas  the  panel  tlisciissions  in  which  research  and  development  in  various 
phases  of  electronics,  communications  and  photography  were  explored.  These  discussions  by  outstanding  leaders  in  industry 
and  the  military  offered  valuable  information  Ut  their  enlightened  listeners.  The  following  article  is  the  last  in  the  series  pub¬ 
lished  by  SIGJSAL. 

PANEL:  EducfUitmal  Programs  in  Electronics 
SPEAKER:  Lt.  Col.  Edgar  J.  Masters^  CSAF^  Chief  of  College  and 
Scientific  Education,  Air  Force  Institute  of  Technology 

*‘'r  ■ 

an  institution  that  could  provide  tech- 


HKMAI.F  OF  THF  Dept,  of  the 
Air  fOrce.  I  would  like  to  thank  the 
Armed  Forces  ('ommunications  and 
FIcLtronics  Association  for  the  op¬ 
portunity  to  s|)eak  at  this  Convention 
on  the  subject  of  the  Air  Force  Insti¬ 
tute  of  Techiudofiv.  During  the  time 
made  available  to  me.  I  will  briefly 
give  the  historv  of  the  school,  outline 
its  mission  and  provide  more  detailed 
information  about  the  Institute’s  cur¬ 
rent  programs. 

History 

riie  history  of  the  Air  Force  Insti¬ 
tute  of  Technology  will.  I  am  sure, 
hold  considerable  interest  to  this  au¬ 
dience.  The  Institute  got  underway 
in  the  early  days  of  military  aviation 
wlien  the  airplane  was  primarilv  the 
concern  of  the  Signal  Corps  of  the 
Army.  In  1919.  Colonel  Thurman 
Bane.  Commandiiig  Oflicer  of  Mc¬ 
Cook  field.  Dayton.  Ohio,  proposed 
that  the  Army  establish  an  aeronauti¬ 
cal  school.  The  idea  was  accepted  hv 
the  War  Dept,  and  the  Air  School  of 
Ap|)lication  was  founded  in  Novem¬ 
ber  1919  at  Ab*Cook  field.  Colonel 
Bane  was  the  first  (Commandant,  and 
nine  officers  were  enrolled. 

I  he  school  developed  along  w  ith 
Army  axiation  and  in  1926.  the  name 
was  changed  to  the  Air  Corps  Engi¬ 
neering  School.  Subsequent  to  World 
War  II.  the  Army  convened  a  board 
of  senior  officers  to  studv  the  prob¬ 
lem  of  officer  education.  This  board 
recommended  that  the  Air  Corj)s 
Engineering  School  be  developed  into 


nical  education  re(|uired  by  the  Army 
Air  Force.  In  1946.  Dr.  Theodore 
Von  Karmen.  Chairman  of  the  Armx 
Air  Force’s  Scientific  Advisorx  Board, 
appointed  a  committee  under  the 
chairmanship  of  Professor  John  K. 
Mark  of  the  Massachusetts  Institute 
of  Technologx  which  would  study  the 
problem  of  technical  education  for 
officers.  The  committee  recommended 
than  the  Army  Air  Force’s  Institute  of 
technology  be  developed  into  a 
school  ranking  with  the  better  scien¬ 
tific  institutions  of  the  country  and 
that  the  school  which  was  to  offer 
courses  in  engine*ering.  business  ad¬ 
ministration  and  logistics  should 
eventually  attain  a  status  which  would 
enable  it  to  offer  B.S.  and  M.S.  de¬ 
grees.  In  1946,  the  Army  Air  Force  s 
Institute  of  Technology  was  opened 
at  Wright-Patterson  Air  Force  Base 
bv  (General  Twining,  then  Command¬ 
ing  General  of  the  Air  Materiel  Com¬ 
mand.  In  1948,  the  Air  Force  cixil- 
ian  college  program  was  added  to  the 
Institute.  1  he  resident  schools  of  the 
Institute  developed  over  the  years 
until  the  Engineers*  Council  for  Pro¬ 
fessional  Development  accredited  the 
undergraduate  engineering  curricula 
in  195.5.  By  19.58.  the  Institute's 
School  of  Business  xvas  admitted  to 
membership  in  the  American  Asso¬ 
ciation  of  Collegiate  Schools  of  Busi¬ 
ness.  At  the  present  time,  the  Air 
Force  Institute  of  Technology  grants 
B.S.  and  M.S.  degrees  in  business 
administration.  The  facultv  of  the 
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Institute  is  comj)osed  of  both  mili¬ 
tary  and  civilian  personnel,  the  latter 
being  permanent  members. 

4/  ission 

Ihe  mission  of  the  Air  Force  In¬ 
stitute  of  Technology  is  to  provide 
engineering,  science,  management, 
medicine,  foreign  language  and  other 
priTessional  education  and  training, 
as  recj nested  bx  the  Air  Force.  The 
education  and  training  are  provided 
through  resident  schools  of  engineer¬ 
ing.  business  aiid  logistics  and  a  civil 
engineering  center  located  at  Wright- 
Patterson  Air  Force  Base.  Ohio.  The 
Institute  also  utilizes  civilian  schools, 
hospitals,  and  industry  xvhenever  their 
instituti<ms  can  provide  for  the  Air 
Force  s  needs.  All  the  programs  of 
studx  are  based  upon  the  professional 
education  and  training  needs  of  each 
Air  Force  occupational  specialty  and 
career  field.  The  Air  Force  has  re¬ 
cently  established  an  Educational  Re- 
(juirements  Board  to  study  the  edu¬ 
cational  needs  in  the  various  career 
fields  and  make  recommendations  for 
the  kind  of  professional  education  re¬ 
quired  for  each.  I'he  educational  pro¬ 
grams  of  the  Institute  are  voluntary; 
the  Institute  j)ublicizes  the  programs 
and  the  officers  a})plx  through  chan¬ 
nels  for  schooling.  In  additiem  to 
academic  (jualifications.  career  inten¬ 
tions  as  xvell  as  past  performance  and 
future  utilization  are  considered  in 
making  selections. 

Current  Programs 

Programs  currently  being  offered 
in  the  Institute  s  resident  schools  are 
shoxvn  in  figure  I. 

In  addition  to  the  programs  offered 
in  the  Institute’s  resident  schools  at 
Wright-Patterson  Air  Force  Base,  the 
folloxving  courses  are  accomplished 
in  civilian  institutions.  In  some  ifi- 
stances.  specially  planned  courses 
have  been  established  for  the  Air 
Force:  in  other  cases,  the  Air  Force 
needs  are  met  through  regularly  of¬ 
fered  universitv  programs.  The  quotas 
by  field  of  study,  covering  B.S.. 
Ai.S..  and  s(»me  few  Ph.D.  level 
courses,  are  slioxvn  in  figure  2.  page 
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Length 

1  ndergraduate  Faigineering  Sciences 

I  Aero-Mech  option;  F^lectronics  option) 

2  1  mos 

(iraduate  Aeronautical  Engineering 

1<‘)  mos 

(graduate  Astronautical  Fmgineering 

1 2-2  1  mos 

(Graduate  FJectrical  FZngineering 

(  Fdectronics  option;  Guidance  (Control  ojition  1 

1  <8  mos 

(baduate  Nuclear  Faigineering  _ 

18  mos 

Graduate  F'aigint^ering  Administratio!! 

18  mos 

(graduate  Industrial  Administration 

1 2  mos 

(/laduate  Comptrollershij) 

1 2  mos 

Advanced  Logistics 

9  mos 

S|)ecial  Materiel  Short  Courses 

.5- 1 2  weeks 

Staff  (axil  Engineering  Course 

9  mos 

Base  (ax  il  F'.ngineering  (bourse  _  9  weeks 

FIGURE  1 
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The  Instructor  Courses  are  estab¬ 
lished  to  prepare  ofhcers  for  duty  on 
the  faculty  of  the  Air  Academy  and 
at  the  Institute  of  Technology.  The 
Short  Courses  allow  the  Air  Force 
commands  to  take  refresher  work  or 
bring  a  man  up-to-date  in  various 
fields  where  further  knowledge  is  re¬ 


quired  in  his  job.  All  of  the  other 
courses  given  in  civilian  institutions 
are  designed  to  prepare  ofhcers  to 
carry  out  more  effectively  the  mission 
of  the  Air  Force.  Most  of  the  pro¬ 
grams  are  professional  in  nature  and 
are  not  planned  in  terms  of  a  given 
job.  Rather,  they  are  designed  for 


Engineering  . . 

Length 
9-24  mos 

Quota 

373 

Bio-Physical  Sciences  . . . . 

9-24  mos 

Arts  and  Social  Sciences  _ _ — . 

9-24  mos 

60 

Management  . . . . . . . . . . . 

9-2 1  mos 

19.3 

Air  Academy  Instructors  . 

9-24  mos 

5.5 

Institute  of  Technology  Instructors  - 

9-24  mos 

5 

Meteorology  ..  ...  . . . . . 

_  9-24  mos 

300 

Training  with  Industry  _ _ 

12  mos 

110 

Short  Courses  . . . . . . 

_ _ _ 

3-20  weeks 

798 

Foreign  Languages  _ _ — . 

1-12  mos 

1 186 

Medical  Courses . . . . — 

9-2  linos 

721 

service  in  a  particular  field  involvin: 
the  many  jobs  in  the  Air  Force  re 
quiring  such  professional  competence 
The  Air  Force  looks  to  the  Insti 
tute  of  Technology  to  provide  officer 
with  professional  competence  in  th 
many  areas  in  which  the  officer  mus 
have  more  than  a  general  knowledg 
of  the  service  in  order  to  perform  hi 
assigned  duty.  The  rapid  change  ii 
the  weapons  systems  of  the  Air  Forci 
and  the  management  responsibilitie 
inherent  in  a  large  organization  oper 
ating  world-wide,  have  greatly  in 
creased  the  need  for  personnel  witl 
advanced  education.  The  ability  o 
the  Air  Force  to  continue  to  perforn 
its  mission  effectively  depends  to  i 
large  extent  on  the  ability  of  the  Aii 
Force  Institute  of  Technology  to  pro 
vide  competent  officer  leaders  wlir 
can  handle  the  increasingly  complo 
air  weapons  of  the  future. 


FIGURE  2 


Safely  For  Tactical  Missile  Ranges 

(Continued  from  page  19) 

Each  missile  range,  regardless  of  locale,  is  unique 
within  itself.  It  not  only  has  its  own  safety  problems  but 
another  set  of  safety  problems  which  are  common  to  all 
ranges.  Paradoxically  these  common  problems  are  the 
ones  on  which  range  safety  specialization  is  concentrated. 

The  problem  areas  usually  treated  by  writers  on  Range 
Safety,  and  specialized  in  by  range  instrumentation  con¬ 
tractors,  follow  roughly  the  pattern  on  such  safety  prob¬ 
lems  as  the  following: 

1.  Local  protection  of  crews  and  ground  facilities  in 
the  vicinity  of  the  launching  area.  This  includes  protec¬ 
tion  of  personnel  from  normal  missile  functions  such  as 
blast  and  booster  disposal.  It  also  includes  jjrotection 
from  malfunction  of  missiles,  of  launching  equipment  or 
from  abnormal  launching  deviations  caused  by  personnel 
errors. 

2.  Protection  of  “down  range”  installations  and  activi¬ 
ties  which  are  along  the  route  of  missiles  in  flight  and  are 
therefore  vulnerable  to  “overs”  and  “shorts.” 

3.  Protection  of  the  general  public  and  persons  living 
or  working  outside  but  near  range  boundaries.  fSafetv 
zones  included  inside  range  boundaries  to  give  the  maxi¬ 
mum  })hysical  insulation  possible.) 

4.  Protection  of  people  from  accidentallv  straying  into 
da  nger  areas.  On  missile  ranges  covering  millions  of 
acres,  this  involves  keeping  individuals  from  unintention¬ 
al  trespassing  on  foot,  on  horseback,  in  cars  and  in  ])ri- 
vate  airplanes.  In  some  areas,  cattle  wandering  onto 
ranges  can  become  a  safety  jnoblem. 

5.  Keeping  “in  fliglit”  missiles  under  jiositive  control 
and  within  established  safety  boundaries;  or  destroying 
the  missile  (safely)  if  it  should  veer  off  range.  (This 
last  prolilem  alivays  involves  communicating  with  the 
missile  in  one  way  or  another.) 

1'hese  five  common  problems  beset  different  range 
safety  officers  to  differing  degrees.  And  obviously  the 
physical  location  of  a  given  range  will  influence  the  de¬ 
gree  of  emphasis  necessary  to  solve  any  one  of  the  five 
problems.  Nor  are  the  five  outlined  above  the  only 
common  missile  range  safety  problems  bv  any  means. 
They  are  mentioned  only  to  illustrate  the  contrast  between 
general  and  special  (or  unique)  range  safety  ])roblems 


with  which  all  missilemen  are  faced  to  varying  degrees. 

In  addition  to  the  safety  problems  common  to  all  mis 
sile  ranges,  there  are  of  course  special  problems  whicl: 
are  associated  with  a  particular  locale  or  with  a  particu 
lar  range’s  opcnational  mission.  Special  range  safety  in¬ 
strumentation  is  therefore  influenced  in  a  large  measure 
by  such  special  considerations  as: 

a.  W  hether  the  range  is  a  Research  and  Development 
missile  range  which  must  be  instrumented  to  cover  the 
whole  span  of  performance  factors  for  each  individual 
missile:  or  whether  it  is  a  test  range  for  testing  only  a 
few  components  of  a  missile  system  or  for  testing  wltiile 
systems,  or  a  number  of  different  systems. 

1).  Whether  the  missile  systems  being  fired  at  that 
point  are  merelv  vehicles  to  propel  objects  for  non-missile 
programs.  (Such  as  a  missile  system  to  hurl  satellites 
into  orbit.)  J  he  volume  of  fire  (i.e.  the  number  of  mis¬ 
siles  ])er  day,  jier  week,  etc.)  is  also  an  important  factor 
in  range  safety. 

And  then,  of  course,  there  are  all  combinations  of  the 
factors  outlined  above.  Like  the  safety  jiroblems  common 
to  all  missile  ranges,  these  special  safetv  problems  con¬ 
front  the  missilemen  in  varying  degrees  of  urgency  for 
solution. 

In  addition  to  the  special  problems  related  to  the  mis¬ 
sion  of  the  several  types  of  ranges  in  tin*  R<SiI)  field, 
there  are  a  few  rather  mundane  range  sah*tv  jiroblems 
related  to  some  purelv  ])hysical  factors  such  as: 

1.  Proximity  of  range  boundaries  or  launching  area® 
to  heavily  traveled  highways. 

2.  ProximitN  of  ranges  to  air  space  through  which 
air  traflic  density  is  a  c(msideration  since  the  advent  ol 
homing  type  missiles. 

3.  1'opographic  contour  of  both  on  range  and  sur 
rounding  off  range  geography.  sinc(‘  this  will  influence 
how  far  a  radar  can  “s(*e”  and  how  many  radio  aiu 
microwave  relays  will  be  reipiired  for  control  and  safet\ 
j)urposes. 

All  of  th(‘se  general  and  special  safetv  ])roblenis  an 
sliannl  by  all  RiD)  type  ranges  and  are  the  basis  for  tin 
recent  sjiecialization  in  range  safety.  And.  in  the  humid 
opinion  of  tliis  writer,  there  is  still  ])lentv  of  room  i 
the  range  safety  field  for  the  best  (‘fforts  of  the  Arnu 
F<n(*es-Industi y  team  to  be  expended  ])roductivelv. 
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the  purchase  of 
ft  facsimile  chart  recorder 


orm 
to  a 


HE  AD  ABILITY 


I  he  clarity  and  shar|)nes.s  oi 
“W  eatlierfax”  is  unequalled  by  any  other 
direct  facsimile  recordinji. 


SIMPLICITY  AND  ECONOMY: 

‘‘Vi  eatlierfax*’  uses  continuous  roll  of 
“<lry”  electro-sensitive  low  cost  paper  not 
affected  hy  light,  heat  or  unusual  storage 
conditions.  Autoinatic  in  operation.  It  will 
record  a  total  of  5  days  continuously,  unat¬ 
tended,  with  resulting  saving  in  liotli  mate¬ 
rial  cost  and  personnel  time. 


inent 
*  the 
Idual 


A  portion  of  the  mop  in  actual  size  showing 
excellent  clarity  and  detail. 


HELIAHILITY  OF  iMANLFACTLRE: 

Dependahility  of  performance  has 
always  hecn  a  feature  of  d  inies  Facsimile 
equipment  from  a  “Top  Hat”  Tube  Retainer 
to  “\\  eatlierfax.”  Experienced  engineering 
and  excellence  of  material  and  workman¬ 
ship  dating  hack  to  1922,  offer  assurance  of 
continued  reliahilitv  and  satisfaction. 


issue 

Hites 

mis- 

actor 


EAST  EXPERIENCED  SERVICE: 

As  the  largest  supplier  of  weather 
maj)  facsimile  recorders.  Times  Facsimile 
is  able  to  provide  immediate  maintenance 
through  its  nation-wide  service  organization 
of  electronic  specialists. 


lienee 


ijualily  in  perjormauce 

Quality  in  economical  dependability 

Quality  in  maintenance  organization 


A  DIVISION  OF  LITTON  INDUSTRIES 


540  West  58th  Street 
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GENERAL 


THE  BEST  PRIZE  WINNERS  of  the  International  Advertising  Film  Festival,  held  in 
Cannes  during  June,  were  shown  last  week  during  the  Industrial  Film  &  A-V  Exhibitioi 
at  the  Trade  Show  Building  in  New  York  City.  Featuring  publicity  films  for  the 
theatre  and  television  commercials,  the  special  showing  consisted  of  the  most  out¬ 
standing  films  from  France,  Belgium,  Denmark,  U.S.A.,  Italy,  Switzerland,  England, 
Holland,  Spain,  South  Africa  and  Germany. 

ARRL  FIELD  DAY  high  claimed  scores  from  the  June  event  are  being  compiled  now  by  th( 
American  Radio  Relay  League.  A  partial  listing  in  the  October  issue  of  QST  shows 
that  in  Class  D — Emergency-Powered  Home  Stations,  W4NPT  led  with  a  score  of  546.  Ii 
Class  E — Commercial-Powered  Home  Stations,  KOLIR  led  with  a  score  of  535.  Final 
results  will  be  available  in  December. 

AT  THE  AmY  NAVY  INSTRUMENTATION  PROGRAM  SYMPOSIUM  recently  conducted  in  Dallas, 
some  of  the  items  demonstrated  included:  a  dynamic  helicopter  flight  simulator  and 
instrument  systems  making  possible  safe,  all  weather  helicopter  flights,  new 
airborne  digital  computers  and  a  series  of  advanced  cockpits.  Directed  by  the 
Office  of  Naval  Research,  Bureau  of  Aeronautics  and  Army  Signal  Corps,  ANIP  was 
formed  six  years  ago  to  provide  an  R&D  program  for  the  integrated  presentation  of 
flight  information  for  fixed  wing  and  rotary  wing  aircraft. 

WAYS  OF  SOLVING  RF  ALLOCATION  PROBLEMS  were  noted  by  American  and  Soviet  delegates 
at  the  1959  International  Telecommunications  Union  Administrative  Radio  Conference, 
held  recently  in  Geneva.  According  to  Electronic  News,  the  chief  of  the  U.S. 
delegation  seconded  a  Soviet  proposal  authorizing  that  a  subcommittee  of  the  con¬ 
ference  study  techniques  for  promptly  listing  all  frequency  allocations  as  well  as 
frequency  registration  procedure. 

AMERICANS  LARGEST  and  the  world's  second  largest  dish  antenna,  as  tall  as  a  15- 
story  building,  will  appear  on  the  campus  of  Stanford  University  in  about  a  year. 

The  dish  will  be  a  "radar  telescope"  with  a  parabolic  reflector  142  feet  in  diame¬ 
ter.  A  20-60  me  radio  transmitter — the  most  powerful  ever  built  in  this  frequency 
range  and# requiring  a  million-watt  power  supply — will  be  installed  near  the  dish, 
making  the  combined  installation  a  new  and  sensitive  tool  for  space  research,  and 
enabling  scientists  to  bounce  signals  against  heavenly  bodies.  The  project  will  . 
be  a  joint  undertaking  by  SRI  * s  Communication  and  Propagation  Lab.  and  the  Uni¬ 
versity's  Radio  Propagation  Lab.  with  support  from  the  Air  Force  Cambridge  Research 
Center. 


AN  INCREASE  OF  JAPANESE  ACTIVITIES  IN  THE  TRANSISTOR  FIELD  is  noted  as  the  Cornell- 
Dubilier  Electric  Corp.  announced  that  it  has  completed  negotiations  with  the 
Toshiba  Co.  of  Japan  to  form  a  new,  international  manufacturing-distribution 
association  to  market  the  Japanese  transistors  in  the  U.  S. 


TURKEY  AND  PUERTO  RICO  are  the  sites  of  two  new  signal  communications  agencies 
established  by  the  U.  S.  Army  Signal  Corps  to  increase  the  capabilities  of  the 
world-wide  Army  Command  and  Administrative  Network.  Located  at  Ankara,  Turkey, 
the  U.  S.  Army  Asia  Minor  Signal  Agency  replaces  a  small  detachment  of  the  U.  S. 
Army  Middle  East  Signal  Communications  Agency.  The  U.  S.  Army  Caribbean  Signal 
Agency  is  in  operation  at  Fort  Allen,  Puerto  Rico. 

CALENDAR  OF  EVENTS: 


OCTOBER"^  12-14: 


_  National  Electronics  Conference,  Hotel  Sherman,  Chicago,  Ill.; 

sponsored  by  American  Institute  of  Electrical  Engineers,  Illinois  Institute  of 
Technology,  Institute  of  Radio  Engineers,  Northwestern  University  and  University 
of  Illinois. 

OCTOBER  14:  Meeting  of  the  Institute  of  Printed  Circuits,  Sheraton  Towers,  Chicago 
Ill.  ;  panel  discussions;  meeting  open  to  IPC  members  and  guests. 

OCTOBER  15-16:  Quartermaster  Association  National  Convention,  Statler  Hilton,  N.  Y 

OCTOBER  16-22:  International  Congress  on  High-Speed  Photography  and  Technical 
Conference  of  the  Society  of  Motion  Picture  and  Television  Engineers,  Sheraton-Park 
Hotel,  Washington,  D.  C. :  simultaneous  interpretation  of  technical  sessions  into 
English,  French  and  German  provided  through  individual  headset  radio  receivers. 

OCTOBER  26-30:  Society  of  Photographic  Scientists  and  Engineers  National  Confer¬ 
ence,  Edgewater  Beach  Hotel,  Chicago,  Ill.  ;  Armed  Forces  exhibits  authorized  by 
Defense  Department. 
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RECORD  TELEVISION 
PICTURES  ON  TAPE 


AMPEX  VIDEOTAPE’*’  TELEVISION  RECORDER 


The  simplicity  of  tape  recording  is  brought  to  closed  circuit  television 
applications  with  the  Ampex  VR-IOOOB.  Picture  and  sound,  or  4, OC.), 0004- 
cycle  data  are  recorded  with  advantages  not  available  with  film  or  other 
data-recording  media. 

IMMEDIACY  The  picture  being  recorded  —  either  from  a  direct  or 
beamed  signal  from  the  television  camera  — can  be  monitored  as  It  is 
recorded.  Moments  later,  when  rewound,  the  tape  can  be  replayed  on 
the  TV  monitors. 

SECURITY  You  record,  duplicate  and  play  back  your  recording.  Inde¬ 
pendent  of  any  outside  service.  And  the  recordings  can  be  sent  at  your 
discretion  to  any  other  Ampex  equipped  facility  for  playback. 

SAFETY  The  Recorder  can  be  placed  in  a  safe,  remote  location,  com¬ 
pletely  removed  from  the  television  camera.  The  success  of  the  record¬ 
ing  is  not  conditioned  by  the  safe  return  of  the  camera. 

LIVE  QUALITY  The  complete  grey  scale  is  captured.  Video  playbacks 
look  “live”.  There  are  two  separate  audio  channels  simultaneously  re¬ 
corded  on  the  same  tape  for  auxiliary  data  or  sound. 

SIMPLICITY  96  minutes  of  both  picture  and  sound  can  be  recorded  on 
a  reel  of  2-inch  wide  magnetic  tape. 

ECONOMY  Full  color  recording  can  be  made  on  the  same  tape  used 
for  black  and  white,  requiring  only  the  addition  of  a  single  electronics 
rack.  Tape  recording  is  less  expensive  than  any  other  recording  media. 


ULTRA-HIGH  RESPONSE 

DATA  RECORDER  The  Ampex  Videotape  Television  Recorder  Is 
not  limited  to  television  recording.  It  will  record  electronic  sig¬ 
nals  ranging  from  0  to  more  than  4,000,000  cycles/per/ sec.  storing 
up  to  a  million  bits  of  Information  in  less  than  4  Inches  of  tape, 
2  inches  wide. 


Graduate  engineers,  thoroughly  versed  in  government  and 
military  applications  and  procedures  are  available  at  Ampex  to 
answer  your  questions.  Address  inquiries  to  Department  304-1. 

A  booklet  “Advanced  Applications”  and  a  technically 
complete  brochure  “VR-IOOOB”  are  yours  for  the  asking. 


934  CHARTER  ST.*  REDWOOD  CITY,  CALIF.  •  EMERSON  9-7111 
Offices  and  Representatives  in  Principal  Cities 

Throughout  the  World 
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AFCEA 

1624  Eye  Street,  NW 
Washington  6,  D.  C. 

Phone:  EXeculive  3-3033 


OFFICERS 

P resident 

Benjamin  H.  Oliver,  Jr.* 

1st  Vice  President 

Rear  Adm.  Frank  Virden, 
USN* 

2nd  Vice  President 

Maj.  Gen.  Harold  W,  Grant, 
USAF* 

3rd  Vice  President 

Maj.  Gen.  R.  T.  Nelson,  USA 
4th  Vice  President 
John  W.  Inwood 
5th  Vice  President 
Ben  S.  Gilmer 
General  Counsel 

Frank  W.  Wozeiicraft 
General  Manager 
W.  J.  Baird 
Secretary 

Julia  B.  Godfrey 
Treasurer 

W.  Earl  Trantham 
Immediate  Past  President 
Frederick  R.  Furih* 


DIRECTORS 

I960 


Francis  L.  Aiikenbrandt 
Percy  G.  Black 
Theodore  Gary 
John  J.  Hanselman 
Charles  F.  Home* 
David  R.  Hull 
J.  Harry  LaBrum 
David  SamoflT 


Brig.  Gen.  Elmer  L  Lif+ell,  Commanding  General,  USASSA,  (right)  and  Frank  Langstroth, 
president,  Philadelphia  Chapter,  (center)  look  on  as  Maj.  Francis  J.  Walush  displays, a  list 
of  new  AFCEA  members  at  the  Agency.  > 


88  iSew  Philadelphia  Members 

“Project  AFCEA  Meni])er.slii|)”  wa* 
successfully  accomplished  at  the  U.S. 
Army  Signal  Supply  Agency.  Phila¬ 
delphia  recently.  It  resulted  in  the 
enrollment  of  eighty-eight  of  its  per¬ 
sonnel  as  new  members  of  the  Phila¬ 
delphia  Chapter  of  AFCEA. 

In  the  true  sense  of  the  words,  this 
was  neither  a  “campaign”  nor  a 
“drive.”  It  was  a  friendly,  no-pressure 
approach  directed  by  Brigadier  Gen¬ 
eral  Elmer  L.  Littell,  Commanding 
General  of  the  Agency,  who  is  also  a 
vice  president  of  the  local  AF('KA 
Chapter.  “Chief  of  Operations,”  ap¬ 
pointed  by  the  General,  was  Major 
Francis  J.  Walush,  Assistant  Deputy 
for  Quality  Assurance.  Assisting  the 
Major  were  coordinators  in  all  Agency 
activities.  “Volunteer”  aid  came  from 
Bernard  Pear,  president,  and  the  late 
Edward  Farrell,  vice  president,  of  the 
Executive  Association. 

Publicity  in  all  its  asjjects  was  one 
of  tbe  tools  employerl.  Personal  con¬ 
tact  and  literature  chilled  attention  to 
the  objectives  of  AFCEA.  The  dates 
of  forthcoming  meetings  were  an¬ 
nounced  at  staff  meetings  on  bulletin 
boards  and  on  the  blackboard  at  tbe 
building’s  entrance. 

AFCEA  Directors  Meet 

On  September  17,  1959,  our  Nation¬ 
al  President,  Colonel  Benjamin  H. 


OIner.  Jr.,  called  to  order  the  meeting 
of  the  National  Directors  at  the  Army 
ami  Navv  d  own  ('bib,  W  ashinuton. 
D.  C.  ' 

Prior  to  tbe  meeting,  the  Executive 
Committee  met  at  the  Hughes  Aircraft 
(5unpany  (HA(A.  Ibl2  K  St..  N.W., 
Washington.  1).  C.  The  facilities  of 
If  AC  were  made  available  through  the 
courtesy  of  W.  Earl  Trantham,  Man¬ 
ager.  East  Coast  OpcKitions,  Hughes 
Products  (iroup,  and  our  National 
Treasurer. 

The  Directors,  among  other  actions, 
approved  a  proposal  submitted  by  Na¬ 
tional  President  Oliver  to  change  the 
fiscal  year  from  April  1-March  31  to 
Sejitember  1 -August  31. 

General  Manager  and  Editor  W  .  .1. 
Baird  discussed  a  program  for  the  ad¬ 
vancement  of  AFCEA  during  the  next 
twelve  months.  Colonel  Baird  offered 
several  suggestions  for  increasing  the 
number  of  sustaining,  group  and  indi¬ 
vidual  memberships  and  outlined  cer¬ 
tain  jirojects  which  the  Directors  could 
undertake  to  assist  National  Head- 
(piarters. 

To  fill  the  two  existing  vacancies  on 
the  Executive  Committee,  the  Directors 
elected  Charles  F.  Horne,  Manager. 
Convair,  (ialif..  and  Henry  J.  McDonald. 
Secretary  and  General  fiounsel,  Kel¬ 
logg  Switchboard  and  Supply  Co.. 
Chicago. 

National  Treasurer  Trantham  pre- 
( Continued  on  pau^e  To) 


Harry  E.  Austin 
Roland  C.  Davies 
E.  K.  Foster 
Francis  H.  Lanahan 
Joseph  R.  Redman 
Robert  C.  Sprague 
W,  W.  Watts 
Frank  W.  Wozencraft 


George  W.  Bailey 
Theodore  L«  Bartlett 
Maj.  Gen.  Gordon  A.  Blake. 
USAF 

Ben  S.  Gilmer 
Joseph  E.  Heinrich* 

John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 


Leonard  D.  Callahan 

Brig.  Gen.  A,  F.  Cassevant,  USA 

Walter  C.  Hasselhom 

Walter  P.  Marshall 

Henry  J.  McDonald* 

A.  L.  Pachynski 
William  L.  Roberts 
Ellem'  W.  Stone 


The  President,  the  immediate  Past 
President,  the  Vice  Presidents  and 
the  Counsel  are  ex-officio  members 
of  the  Board  of  Directors. 

*  Executive  Committee  Member. 
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NEW  MEMBERS 

Listed  heloir  are  neu  /Kern  hers  of  the  AFC  LA  uLio  joined  the  Association 
durinti,  the  month  of  August.  Members  ore  listed  under  the  Chapter  irith  u  hich  they  are 
a/Jiliated.  The  September  listing  u  ill  appear  in  the  i\  overnber  issue. 


Atlanta 

Jack  ^ .  Anderson 
C!liarlie  A.  Hansard 


Aufiusta-Fort  Cordon 

(lapt.  Walter  Zaniojc 
(]apt.  Robert  H.  (handle.  Jr. 
I.t.  (denn  H.  IMe>s 
(.’apt.  Klmer  T.  Kinkade.  Jr. 


Haltimorp 

Jack  K.  Lewis 
Frank  R.  Swoger 

II  os  ton 

Norman  W  aks 


Chicafio 

(.’dr.  Tlieodore  S.  Stern 
Steplien  P.  Ko^tyal 
.1.  F.  Sullivan 
(.’aineron  Byrin* 

W  .  Peiigh 
Dr.  Robert  Ream 
R.  W  elcb 
IL  Schulman 
Ralph  C.  Llo>e 
Charles  R.  Mann 
A.  Pope  Lancaster 
.Maurice  R.  Robinson 
F.  W  .  Traeger 
F.  J.  Skepp>trom 
(diaries  T.  Raunigart 
].t.  (.’«►!.  Leo  IL  .|cn>en 


Fort  Montnonth 

I.t.  (]ol.  Janies  .\.  MiA.Iung 
I.t.  Robert  F.  Roycroft 


(rlllj  Coast 

.Anthony  F.  Palmieri 
Henry  W.  St(*pliens 
James  R.  Roth 
Janies  L.  Nelson 
M-Sgt.  ILdiert  .M.  Malone 
Capt.  Rernard  F.  HaiiL 


Lexinpiton 

.Maj.  Joseph  F.  Rrown 
Lt.  (.’(d,  Darwin  \.  Brock 


London 

Lt.  Jack  W  .  Roniejko 


I\ptv  York 

Morton  Lasby 

Lt.  Col.  Raymond  J.  Fening 
W  illiam  Rausclier 
R.  S.  RombofT 
W  alter  A.  Kno(»p 
Lindley  Myles.  .Ir. 

IL  W.  Dewitt 
F.  M.  Pa>tore 
J.  D.  Debutt?^ 

A.  M.  Rouse 
J.  J.  Collins 
(L  J.  Carmichael 
F.  G.  Guillet 
J.  J.  Murphy 
.A.  S.  Mayo 
R.  IL  Nelson 
Pierce  M.  .Maher 
John  A.  Bowman 
Ronald  G.  Caravello 
Salvatore  (.'.  Spa  taro 
Josejib  P.  Leary 
Hilda  S.  .Slievack 
Stanley  Ro'*enberg 
Fdward  W  aldnian 
Samuel  Sacks 
(ieorge  Brown 


Morth  Candina 

Lt.  C<d.  Paul  \  an  Sloun 
Fdwin  A.  (.’lenient 
Fdward  L.  (’»<*orge 
.\aron  11.  Cobb 


Yort h  pastprn  IJ n  i vprsity 

W  illiam  F.  Fratus 
John  J.  J'odd 
.Matthew  H.  Cohn 


Northivpst  Florida 

Brig.  Com.  Milton  IL  Ashkins 
Rt‘ar  Adm.  Joseph  .M.  (Parson 
R(dand  (].  (iessert 
Cdr.  Lawrence  D.  Fgan 
\  ice  Adm.  (.’Iiarles  P.  Mason 
Wesley  F.  Jackson 


Oran^p 

l.oui-  P.  Clark.  Jr. 

Dr.  (diaries  R.  Burrows 
Han<  Scliarla-N icLen 


Paris 

Capt.  J<din  R.  W  idleigh 
Pierre  F.  .Monie 


Philadplphia 

W  illiam  K.  Kreamer 
Charles  J.  I.eis 
Col.  Douglas  ().  d'uft 
Harvey  R.  Oakley 
Ronald  J.  (obson 
John  .M.  Volpe 
John  F.  .Maguire 
Vincent  .A.  (dammaiclndli 
Ernest  J.  Mooshian 
Stuart  L.  (Calhoun 
Edgar  A.  .Ldley 
Leo  Shapiro 
Rernard  Pear 
Lee  B.  Steele 
James  C.  MacDonough 
John  W.  Sabin 
Lilian  K.  I.evinsky 
Lynn  H.  Drake 
James  A.  Farley 
Estelle  R.  Paul 
Robert  J.  Gault 
Alichael  L.  Diorio 
Joseph  Bergnum 
Isabelle  Scott 
-Meyer  Benedict 
-A.  Gordon  Tomlin 
David  M.  Smith 
J.  Kenny 
T.  Redington 
Louis  Donsky 


H ocky  M on ntain 

Dwaine  .A.  Nielson 
Lloyd  L.  Leger 
Charles  W  .  Jackson 
David  -Miller 


Romp  (Italy) 

Ca])t.  John  (/.  \a>h 
I.eonetto  Bianucci 


Honip-lltica 

J.  I  .  W  ilson 
(Jiarles  L.  Race 
Henry  L.  Dinerstein 
Stuart  -A.  AVagner 
Humbert  F.  Dero>a 
Patsy  -A.  Damanda 
rheodore  P.  Broskay 
(diarlt's  M.  Hope 
I'homas  Z.  (.’orh*ss 
Maj.  Paul  F.  Pomeroy 
Stephen  L.  Kovach 
Capt.  J()hn  F.  W  ildnian 


San  Francisco 

W  illiam  C.  Holmes 
Shirley  L.  Small 

San  Jnan 

Gilberto  -\brabam 

Santa  Harhara 

Elmer  11.  W  hittaker 
Denni*^  A.  Marlow 

South  Carolina 

Henry  -\.  Miller 

Southern  California 

B.  D.  Reedy 
George  -M  oore 
Roger  (irime> 

Douglas  F.  Stevens 
(L  N.  Mayer 
-Mfonzo  J.  Izzo 

Southprn  Connpcticut 

George  W .  Oehlsen 

Tinkcr-Oklahoma  City 

Lt.  William  S.  Flanigen 
Capt.  V  ictor  W  .  Cadwell 

T  okyo 

.Allen  F.  Manley 
Walter  IL  Kreamer 
Col.  John  F.  McCarthy 

W  ashin^ton 

R(d)ert  L.  Lannen 
Col.  Horace  -M.  W  (kmI 
Harold  Roher 
Francis  C.  Ennis 

Yptv  members  withont 
chapter  affiliation 

R.  .Al.  Burke.  -Albany.  \. 

S.  W  .  Cooper,  Albany.  N.  A . 

V.  L.  Rumsey.  -Albany.  N.  Y. 

R.  \\\  Scofield.  -Albany.  N.  Y. 
-M.  -A.  Mace.  Syracuse.  \.  Y. 

1).  L.  Clark,  Rochester.  N.  Y. 
1).  W .  Burns,  Rochester.  N.  Y. 
IL  C-  Briggs,  Cedar  Rai)ids, 
Ralph  Ackerman.  Janesville, 

Wise. 

J.  E.  Clark,  Buffalo,  N.  Y. 
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Ansociation  Affairs 

{Continued  from  pa^e  46  i 

seated  a  detailed  review  <*f  Associa¬ 
tion  finances  which  included  the  pro¬ 
posed  cash  budget  for  the  coming  year. 
The  meeting  terminated  with  £^discus- 
sion  of  plans  for  the  1960  Convention, 
The  following  Directors  attended: 
Francis  L.  Ankenhrandt.  George  W. 
Hailey,  Theodore  L.  Bartlett,  Percy  G. 
Black.  Brigadier  General  A.  F.  Casse- 
vant.  PSA,  Roland  C.  Davies,  E.  K. 
F\)ster.  Ben  S.  Gilmer.  Jolin  J.  Hansel- 
man.  Walter  C.  Hasselhorn.  Charles 
F.  Horne.  David  K.  Hull.  Francis  H. 
Lanahan.  A.  L.  Pachynski.  .Joseph  R. 
Redman.  W  illiam  L.  Roberts.  Ellery  W  . 
Stone  and  Frank  W.  Wozencraft. 

The  following  Executive  Committee 
members  (also  Directors)  were  pres¬ 
ent:  President  Benjamin  H.  Oliver. 
Jr..  Immediate  Past  President  Freder¬ 
ick  R.  Flirt h.  Major  General  Harold 
W.  Grant.  IJSAF,  Jose[)h  F].  Heinrich. 
J«»hn  R.  Howland.  Ideutenant  Colonel 
Kenneth  E.  Shiflet  (representing  Ma¬ 
jor  (General  R.  T.  Nelson.  PSA  I  and 
Rear  Admiral  Frank  Virden.  PSN. 

1  he  Ass«>ciation  was  pleased  to  have 
the  fidlowing  Regional  Vice  Presidents 
attend  the  Directors  Meeting:  (denn 
I).  Montgomery,  of  Region  A.  George 
C.  Ruehl.  Jr.,  of  Region  B-l.and  W  alter 
H,  Pagenkopf  of  Region  Fd 

Representing  National  Heaihjuarters 
were  W .  J.  Baird.  F  rank  Ostenherg. 


Julia  B.  (Godfrey.  W.  F^arl  Trantham 
and  FTank  Martins. 

Chftpler  To  Chanf(e  Marne 

As  reipiested  by  the  Board  of  Direc¬ 
tors  of  the  Southern  California  Chap¬ 
ter.  National  Fleadcpiarters  has  aji- 
proved  the  Chapter’s  recommendation 
to  change  its  name  to  the  Greater  Los 
Angeles  Chapter.  The  action  will  be¬ 
come  effective  July  1.  1960. 

Honorary  Member 

General  Lyman  L.  Lemnitzer.  Army 
Chief  of  Staff,  has  accepted  the  Asso¬ 
ciation’s  invitation  to  become  an  hon¬ 
orary  member  of  AFCF^A  during  his 
term  of  office  as  Chief  of  Staff.  P.  S. 
Army.  In  accepting.  General  Lemnit¬ 
zer  stated,  “It  would  he  a  pleasure  for 
me  to  join  your  membership  and  I  am 
happy  that  I  can  accept.” 


New  (iiroup  Members 


Lin^-Altec  Electronics^  Inc. 

Ling-Altec  F’lectronics,  Inc.,  of  Ana¬ 
heim.  Calif.,  a  manufacturer  of  environ¬ 
mental  testing  systems,  sonar  and 
acoustics,  is  a  new  group  member. 

Comfiany  representatives  include: 
C.  G.  Pierce.  President;  A.  A.  Ward. 
President,  Altec-Lansing.  Inc.;  R.  F'. 
Martin.  Vice  President  and  (General 


Manager.  Ling  Fdectronics  Div.;  ( 
Theodore.  Vice  President.  Sales,  Lirij 
Electronics  Div.;  J.  A.  Ross.  Vic 
President,  R&D.  Ling  Electronics  Div. 
P.  S.  Goodwin.  Chief  Engineer,  Linj 
Fdectronics  Div.;  A.  B.  Ostroski.  Mili 
f  tary  Liaison  Fmgineer.  Ling  Fdectron 
ics  Div.;  J.  K.  Hilldard.  Vice  Presiden 
and  Advanced  Engineer.  Altec-Lansing 
Inc.;  J.  O.  Weldon.  President.  Conti 
nental  Electronics  Div.;  L.  H.  Carr 
President.  Developmental  F'.ngineerinj 
Corp. 

T electro  Industries  Corp. 

Telectro  Industries  (.'orp.  has  hecoim 
a  group  member.  Manufacturers  oi 
electronic  eijuipment.  the  company  i* 
located  in  Long  Island.  N.  V. 

Comjiany  representatives  are  H.  Suss- 
man.  President;  S.  Rosenberg.  Secre¬ 
tary-Treasurer;  F].  Waldman.  (Jeneral 
Manager;  S.  Sacks.  F^ngineering  Direc¬ 
tor;  (i.  Brown.  Chief  F'ngineer. 

Chapter  Aelivities 

With  most  AF(4^A  chapters  re¬ 
cessed  during  the  summer  months, 
there  was  little  chapter  activity  to 
report  in  this  issue.  Regular  chapter 
meetings  resume  in  the  fall  and  the 
subsequent  issues  of  SIGNAL  w  ill  again 
carry  complete  (Chapter  News. 

A  few  chapter  items  of  interest 
since  the  Sejitemher  issue  are: 

Cnif  Coast — Lt.  Col.  Everett'  G. 
Reed,  I  .SAF.  chapter  president,  was 
recently  transferrtvl  to  New  V  ork. 
Succeeding  him  as  head  of  the  chap¬ 
ter  is  Lt.  Col.  Paul  (>.  Kiefer.  l  .SAF. 
formerly  vice  president. 

Paris — Rear  Admiral  H.  C.  Bruton. 
Director  of  (^ommunication-FJectron- 
ics.  flead(|uarters  I  .  S.  FAiropean 
(.ommand,  the  newl\ -elected  president 
of  the  chapter,  addressed  the  chap¬ 
ter’s  June  meeting  on  the  subject  of 
“Sea  Power  for  Freedom.” 

Santa  Barbara — The  chapter  met 
at  Point  Mugu  on  Jul\  24th  for  a 
conducted  tour  of  the  facility.  Speaker 
of  the  evening  was  Lt.  (]dr.  Ray 
Meyers.  ISNlRet.i.  AFCF^A  Reg¬ 
ional  V  ice  President  for  the  West 
(]oast,  who  ga\e  his  first-hand  report 
of  the  first  attempt  h\  a  submarine  to 
cross  beneath  the  polar  ice  cap  ha<*k 
in  19dl.  Films  from  that  vo\age,  to¬ 
gether  with  films  of  the  most  recent  I 
voyage  by  the  Xautilus  atomic-j)ovv- 
ered  submarine,  were  shown. 
Tokyi>—  New  officers  for  the  coming 
>ear  are:  jiresident — (^>1.  Bradford 
H.  W  ells,  I  SAF';  vice  presidents 
Lt.  (]ol.  (jeorge  H.  Darwin,  ISA; 
Donald  A.  Hughes,  Philco  Corp.; 
and  Cdr.  Harold  B.  Kirklr^m,  I  SN ; 
secretary-treasurer — Vlaj.  Robert  (L 
Ramsey,  I  SAF'. 


^  ■ 
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ALLIED’S 

I960  CATALOG 

BUY  AT  FACTORY  PRICES 

WORLD'S  LARGEST  STOCKS  AT  YOUR  COMMAND  ^ 


specialists  in  the  complete  supply  of: 

•  Semi-Conductors  •  Special-Purpose  Tubes 

•  Connectors  •  Test  Equipment  &  Meters 

•  Relays  •  Knight-Kit'^  Instruments 


— j 

•  Controls,  Resistors 

•  Switches  &  Timers 

e  Knight'^  P.A.  Equipt. 


•  Transformers  •  Electronic  Parts  for  Every  Industrial  Need 

ONE  ORDER  TO  ALLIED  FILLS  THE  WHOLE  BILL:  Your  allied  Cata¬ 
log  is  the  best  single  source  for  electronic  supply.  It  puts  the  world’s 
largest  stocks  at  your  command — there’s  no  need  to  deal  with  hun¬ 
dreds  of  separate  factories — one  order  to  us  fills  the  whole  bill.  You 
get  same-day  shipment  (fastest  service  in  electronic  supply)  and 
you  buy  at  factory  prices.  Send  today  for  your  free  1960  allied 
Catalog — your  one-source  electronic  supply  guide. 


your  dependable 
direct  factory  soured 
for  everything  in 
electronic  supply 


ALLIED  RADIO 

100  N.  Western  Ave.,  Dept.  97-K9 
Chicago  80,  II 


our  39th  year 
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Region  A: 
Region  B1: 

Region  B2: 

Region  C: 

Region  D: 

Region  E: 

Region  P: 


AFCEA  CHAPTERS  AND  CHAPTER  OFFICERS 
REGIONAL  VICE  PRESIDENTS 

G.  D.  Montgomery,  AT&T  Co.,  32  Ave.  of  the  Americas,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey, 
George  C.  Ruehi,  Jr.,  2118  St.  Paul  St.,  Baltimore  Md.  Delaware,  District  of  Columbia,  Maryland,  Eastern  Pennsyl- 
vania  and  Virginia, 

Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 
Western  Pennsylvania, 

W.  K.  Mosley,  Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts— ^ 
from  North  Carotina  to  Louisiana  including  Tennessee, 

Ma|.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico, 
Texas,  Oklahoma,  Arkansas. 

Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skokie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minne^ 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington. 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres.— Lt.  Col.  Wm.  M.  Coey- 
man,  40 ISA  Grierson,  R.  Huachuca,  Aril. 
Sec. — Samuel  M.  Dyer,  P.O.  Box  2758,  R. 
Huachuca. 

ATLANTA:  Pres.— A.  E.  Arnold,  Western 
Union,  48  Marietta  St.,  N.W.,  Atlanta,  Ga. 
Sec. — A.  M.  Wilson,  Southern  Bell  T&T 
Co.,  51  Ivy  Street,  N.E. 

AUGUST A-PORT  GORDON:  Pres.  — Col. 
Robert  R.  Creighton,  Hq.  USA  SESCS,  R. 
Gordon,  Ga.  Sec. — Lt.  Col.  Ollie  J.  Allen, 
USASTC,  R.  Gordon. 

BALTIMORE:  Pres. — J.  Walter  Colvin,  Ben- 
dix  Radio  Div.,  Towson,  Md.  Sec. — Ray 
Moore,  Hoover  Electronics  Co.,  Timonium, 
Md. 

BOSTON:  Pres.  —  Col.  Sidney  S.  Davis, 
PMST,  Northeastern  University,  Boston, 
Mass.  Sec.  —  William  Melanson,  Cam¬ 
bridge  Thermionics  Corp.,  447  Concord 
Ave.,  Cambridge. 

CENTRAL  PLORIDA:  Sec.— Russell  R.  Ran- 
dell,  208  So.  Manhattan  Ave.,  Tampa,  Fla. 

CHICAGO:  Pres. — William  L.  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
III.  Sec. — Sandford  Levey,  Allied  Radio 
Corp.,  100  N.  Western  Ave.,  Chicago,  III. 

DAYTON -WRIGHT:  Pres. —  William  H. 
Shade,  General  Mills,  Inc.,  2600  Far  Hills 
Bldg.,  Dayton.  Sec. — Cecil  Hill,  General 
Electric  Co.,  333  W.  1st  St.,  Dayton. 

DECATUR:  Pres.— Lt.  Col.  Robert  A.  Starr, 
Decatur  Signal  Depot,  Decatur,  III.  Sec. — 
Edward  J.  Maloney,  60  Northland  Dr., 
Decatur,  III. 

PORT  MONMOUTH:  Pres.— Norman  K. 
Freeman,  84  Bay  Ave.,  Atlantic  Highlands, 
N.  J.  Sec. — Harry  C.  Ross,  Box  249,  Hill¬ 
side  Rd.,  Atlantic  Highlands,  N.  J. 

PRANKPURT:  Treas. — Ralph  L.  Prokop, 
USA  Procurement  Center,  APO  757,  N.  Y. 

GULP  COAST:  Pres.— Lt.  Col.  Paul  C.  Kie¬ 
fer,  Keesler  Tech.  Trng.  Center,  Keesler 
AFB,  Miss.  Sec. — Donald  H.  Presley,  South¬ 
ern  Bell  T&T  Co.,  Gulfport. 

GREATER  DETROIT:  Pres.— Maj.  Carl  L. 
Lisbeth,  C&E  Staff,  Hq.  30th  Air  Div., 
Belleville,  Mich.  Sec. — J.  R.  Saxton,  Mich¬ 
igan  Bell  Telephone  Co.,  305  Michigan 
Ave.,  Detroit. 

HAWAII:  Pres. — Robert  Lowrey,  Hawaiian 
Telephone  Co.,  Box  2200,  Honolulu,  T.  H. 
Sec. — Francis  Medeiros,  Hawaiian  Tele¬ 
phone  Co.,  1130  Alakea  Street,  Honolulu, 
T.  H. 

KANSAS  CITY:  Pres. — William  E.  Fisher, 
SW  Bell  Tel  Co.,  324  E.  Nth  St.,  Kansas 
City,  Mo.  Sec. — Charles  E.  Sevier,  SW 
Bell  Tel  Co.,  324  E.  Nth  St.,  Kansas  City. 

KOREAN:  Sec.  — William  L.  Wardell,  OEC, 
RD-CD,  APO  301,  S.  F. 

LEXINGTON:  Pres. — Raymond  Soard,  Jr., 
General  Tel.  Co.,  151  Walnut  St.,  Lexing¬ 
ton,^  Ky.  Sec. — Waddy  Neubauer,  201 
Romany  Rd.,  Lexington,  Ky. 


LONDON:  Pres. — Col.  Joseph  A.  Plihal, 
Hqs.  Third  Air  Force  (30CE),  APO  125, 
N.  Y.,  N.  Y.  Sec.  Lt.  Col.  Richard  F. 
Amann,  3rd  Comm.  Group,  APO  125, 
N.  Y.,  N.  Y. 

LOUISIANA:  Pres. — Wesley  P.  Massey,  New 
Orleans  Pub.  Svce.,  317  Baronne  St.,  New 
Orleans,  La.  Sec. — A.  Bruce  Hay,  South¬ 
ern  Bell  Tel.  &  Tel.  Co.,  520  Baronne  St., 
New  Orleans. 

MONTGOMERY:  Pres.- Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 
703  Belvedere  Drive,  Montgomery,  Ala. 

NEW  YORK:  Pres. — Henry  R.  Bang,  New 
York  Telephone  Co.,  140  West  St.,  New 
York  7,  N.  Y.  Sec. — Thomas  Brown  IV,  New 
York  Telephone  Co.,  Rm.  2011,  140  West 
St.,  New  York  7,  N.  Y. 

NORTH  CAROLINA:  Pres —Col.  Ray  Bagl 
ley,  1st  Log.  Cmd,  Fort  Bragg,  N.  C.  Sec. 
— John  C.  Coley,  Carolina  T&T  Co.,  517 
Hay  St.,  Fayetteville. 

NORTH  TEXAS:  Pres. — Thomas  F.  Byrnes, 
AT&T  Co..  212  No.  St.  Paul  St.,  Dallas. 
Sec. — Robert  J.  Novak,  AT&T  Co.,  212  No. 
St.  Paul  St.,  Dallas. 

NORTHEASTERN  UNIVERSITY:  360 
Huntington  Ave.,  Boston  15,  Mass.  Div. 
A:  Pres. — Richard  Dwyer;  Div.  B:  Pres. — 
Harry  Giberson. 

NORTHWEST  PLORIDA:  Pres —Sam  Love, 
Jr.,  Southern  Bell  T&T  Co.,  Pensacola,  Fla. 
Sec. — Lt.  Col.  Leroy  T.  Souders,  P.  O.  Box 
302,  Shalimar,  Fla. 

ORANGE:  Pres. — Maj.  Morris  Muse,  USAF, 
Hq.  Air  Rescue  Service,  Orlando  AFB, 
Fla.  Sec. — Lt.  Col.  James  A.  Trutter, 
Radiation  Inc.,  P.O.  Box  6904,  Orlando, 
Fla. 

PARIS:  Pres. — Rear  Adm.  Henry  C.  Bruton, 
Hq.  US  EUCOM,  C-E,  APO  128,  New 
York.  Sec. — Lt.  Col.  Philip  H.  McCorkle, 
Hq.  US  EUCOM,  Comm-EIect.,  APO  128, 
New  York. 

PHILADELPHIA:  Pres.  — Frank  D.  Lang- 
stroth,  Philco  Corp.,  4700  Wissahickon 
Ave.,  Philadelphia,  Pa.  Sec.  —  Conrad 
Young,  Philco  Corp.,  4700  Wissahickon 
Ave.,  Philadelphia. 

PHILIPPINE:  Pres.— Lt.  Col.  Sidney  A. 
Goldman,  1961st  AACS  Sqdn,  APO  74, 
S.  F. 

PITTSBURGH:  Pres.— Edward  M.  Kliment, 
Western  Union,  1505  Chamber  of  Com¬ 
merce  Bldg.,  Pittsburgh,  Pa.  Sec. — H.  W. 
Shepard,  Jr.,  625  Stanwix  St.,  Pittsburgh. 

ROCKY  MOUNTAIN:  Pres.— Col.  Howard 
S.  Gee,  Hqs.  ADC,  Ent  AFB,  Colo.  Sec.— 
Lt.  Col.  Michael  E.  Wardell,  Hqs  NORAD, 
Ent  AFB,  Colo. 

ROME-UTICA:  Pres.— Murray  Socolof,  811 
Bradford  Drive,  Rome,  N.  Y.  Sec. — Rob¬ 
ert  F.  Weil,  The  Paul  Revere,  Turin  Road, 
Rome,  N.  Y. 


SACRAMENTO:  Sec. — Capt.  Robert  Mc- 
Morrow,  951  La  Sierra  Drive. 

SAN  DIEGO:  Pres. — Cmdr.  Samuel  Freed¬ 
man,  Chemalloy  Electronics  Corp.,  Gilles¬ 
pie  Airport,  Santee,  Calif. 

SAN  PRANCISCO:  Pres.— J.  T.  Chatterton, 
Mackay  Radio  &  Tel.  Co.,  350  Mission  St., 
San  Francisco,  Cal.  Sec. — Carroll  V.  N. 
StefFen,  Pacific  T&T  Co.,  74  New  Mont¬ 
gomery  St.,  S.  F. 

SAN  JUAN:  Pres. — Cdr.  Harry  C.  Rodin, 
USN,  loth  Naval  District,  U.  S.  Naval  Sta., 
San  Juan,  P.  R.  Sec. — Albert  R.  Crumley, 
Crumley  Radio  Corp.,  Box  10073,  Caparra 
Heights,  San  Juan,  P.  R. 

SANTA  BARBARA:  Pres. — RAdm.  Clarence 
C.  Ray,  63  Manzanita  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Sec. — Walter  W, 
Montgomery,  Raytheon  Co.,  ^  O.  Box  636, 

^  Santa'  Barbara. 

SCOTT-ST.  LOUIS:  Pres.  — Col.  George  A. 
Zahn,  Hq.  AACS,  DCS/COMM,  Scott 
AFB,  III.  Sec.  —  Allan  L.  Eisenmayer,  P.O. 
Box  456,  Trenton,  III. 

SEATTLE:  Pres. — Cdr.  Leo  J.  Larkin,  Naval 
Communications  Station  Seattle,  Seattle 
99,  Wash.  Sec. — J.  Alan  Duncan,  6836 
29th  Ave.,  N.  E.,  Seattle  15,  Wash. 

SOUTH  CAROLINA:  Pres— E.  D.  Bigger- 
stafF,  Jr.,  Charleston  Naval  Shipyards, 
Charleston,  S.  C.  Sec. — Donald  D.  Harris, 
Southern  Bell  T&T  Co.,  Owen  Bldg.,  Co¬ 
lumbia,  S.  C. 

SOUTH  TEXAS:  Pres. — MaJ.  Gen.  Harry 
Reichelderfer,  Southwest  Research  Inst., 
8500  Culebra  Rd.,  San  Antonio.  Sec. — 
John  D.  Rainbolt,  Southwestern  Bell  Tel. 
Co.,  301  Broadway,  San  Antonio. 

SOUTHERN  CALIPORNIA:  Pres.  — John 
W.  Inwood,  Western  Union,  745  So.  Flow¬ 
er  St.,  Los  Angeles.  Sec. — David  G.  Soer- 
gel.  North  American  Aviation,  Inc.,  9150 
E.  Imperial  Hwy,  Downey,  Cal. 

SOUTHERN  CONNECTICUT:  Pres— John 
N.  Higgins,  KIP  Electronics  Corp.,  29  Hol¬ 
ly  PL,  Stamford,  Conn.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard  Ave., 
Bridgeport. 

SWITZERLAND:  Pres.— Capt.  Gerald  C. 
Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
Inti.  Telecommunications  Union,  Geneva. 

TINKER-OKLAHOMA  CITY:  Pres.  — Lt. 
Col.  George  L.  Timme,  Jr.,  GEEIA  Rgn., 
Tinker  AFB,  Okla.  Sec. — Maj.  John  L. 
Whyatt,  3rd  AACS  Sqdn.  (Mob),  Tinker 
AFB. 

TOKYO:  Pres.  — Col.  Bradford  H.  Wells, 
USAF  J-6,  APO  925,  S.  F.  Sec.— Maj.  Rob¬ 
ert  G.  Ramsey,  1956th  AACS  Sq.,  APO 
925,  S.  F. 

WASHINGTON:  Pres.— A.  W.  Christopher, 

.  Sylvania  Electric,  734  !5th  St.,  N.W., 
Washington,  D.  C.  Sec. — H.  R.  Hartsough, 
AT&T  Co.,  1001  Connecticut  Ave.,  N.W., 
Washington,  D.  C. 


V 
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Kleinschmidf  teletypewriters  move  up  with  the  U.  S.  Army, 
operating  without  interruption  under  combat  conditions 


Constant  contact,  in  print,  between  combat  head¬ 
quarters  and  widely-dispersed  field  units!  Devel¬ 
oped  in  cooperation  with  the  U.  S.  Army  Signal 
Corps,  Kleinschmidt  teletypewriters  in  this  mobile 
communications  center  are  capable  of  sending  and 
receiving  thousands  of  teleprinted  messages  a  day. 
Operation  is  fast,  accurate,  dependable,  simple.  In 


recognition  of  proved  performance,  Kleinschmidt 
equipment  for  the  U.  S.  Army  is  manufactured 
under  the  Reduced  Inspection  Quality  Assurance 
Plan.  Now  Kleinschmidt  experience  points  toward 
new  accomplishments  in  electronic  communica¬ 
tions  for  business  and  industry.  The  new  concepts, 
new  applications  are  virtually  unlimited. 


KLEINSCHMIDT 

DIVISION  OF  SMITH'CORONA  MARCHANT  INC.,  DEERFIELD,  ILLINOIS 

Pioneer  in  teleprinted  communications  systems  and  equipment  since  1911 
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AFCIilA  Ijlroiip  iiiicl  Members 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association.  By  their 


membership  they  indicate 
Kleriric  (]o.  •  Inlei 


Acme'Danneman  Co.,  Inc. 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Aircraft  Radio  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Enpineers 

AiiK'rican  Machine  &  Foundry  (]o. 
American  Radio  Ibday  League 
American  Telephone  &  Teh*pjrapli  (]o. 
American  Telephone  &  Telegraph  Co., 
Long  Lines  Dept. 

Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  Co. 

Andrew  Corp. 

Arnold  Engineering  Co. 

Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 
Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., 
Ltd. 

Autonetics,  Division  of  North  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Beiser  Aviation  Corp. 

Bell  &  Gossett  Co. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Beiidix  Radio  Division,  Bendix  Avia¬ 
tion  Corp. 

Bliley  Electric  Co. 

Bomac  Laboratories,  Inc. 

British  Thomson-Ilouston  Co.,  Ltd. 
Bruno-New  York  Industries  Corp. 
Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  BeU  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Contraves  Italiana 

Convair,  Division  of  General  Dynamics 
Corp, 

William  C.  Copp  &  Associates 
Copperweld  Steel  Co. 

Comell-Dubilier  Electric  Corp, 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division-Avco  Mlg.  Corp. 
Diamond  State  Telephone  Co. 
Dictaphone  Corp. 

DuKane  Corp. 

Du  Mont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 

Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Aniline  &  Film  Corp. 


their  readiness  for  their  share  in  industry 
Sustaining  Members 

national  Telephone  &  Telegraph  Corp. 


General  Communication  Co. 

General  Electric  Co. 

General  Electric  Co.,  Defense 
Systems  Dept. 

General  Telephone  &  Electronics  Corp, 
Gilfillan  Bros.,  Co. 

Globe  Wireless,  Ltd. 

Gray  Manufacturing  Co. 
llallamore  Electronics  Co. 

Haller,  Raymond  and  Brown,  Inc. 
Hallicrafters  Co.,  The 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Division, 
Hazeltine  Corp. 

Heinemann  Electric  Co. 

Hoffman  Laboratories,  Inc. 

Hogan  Laboratories,  Inc. 

William  F.  Hogan  Associates,  Inc. 
Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  Wire  Co. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines 
International  Resistance  Co. 

Jacobsen  Manufacturing  Co. 

Jansky  &  Bailey,  Inc, 

Jerrold  Electronics  Corp, 

Kellogg  Switchboard  &  Supply  Co, 
Kleinschmidt  laboratories,  Inc. 
l^ich  Sales  Corp.  _  , 

Lenkurt  Electric  Co, 

I^wv’t  Manufacturing  Corp. 

Ling-Altec  Electronics,  Inc. 

Litton  Industries,  Inc. 

I^ckheed  Aircraft  Corporation 
Machlett  Laboratories,  Inc. 

Magnavdx  Co. 

Marconi’s  Wireless  Telegraph  Co.  Ltd. 
Materiel  Telephoniquc  Co. 

McCoy  Electronics  Co. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  &  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co.,  Kola  &  Jensen  Divisions 
National  Co.,  Inc. 

Nelson  Technical  Enterprises,  Inc. 
Nems-Clarke  Co.,  Div.  of  Vitro  Corp. 
of  America 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Co. 

Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  &  Telegraph  Co. 
Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers,  Inc. 
Phelps  Dodge  Copper  Products  Corp. 
Philco  Corp. 

Photographic  Society  of  America 
Plessey  Co.,  Ltd. 

Prodelin  Inc. 

Radiation,  Inc. 


s  part  in  national  security. 


•  New  ^ork  Telephone  Co. 


Radio  Corporation  of  America 
Radio  Cor^ration  of  America, 
Astro-El^tronic  Products  Div. 

Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Kamo-Wooldridge,  Division  of 

Thompson  Ramo  Wooldridge  Inc. 
Raytheon  Co, 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Rocke  International  Corp. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Ser\o  Corporation  of  America 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Smith-Corona  Marchant  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  &  Television 
Engineers 

SoundScriber  Corp.,  The 
Southern  Bell  Telephone  &  Telegraph 
Co, 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Telephones  &  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Warner  Corp. 

Stoddart  Aircraft  Radio  Co. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  The 
Telectro  Industries  Corp. 
Tele-Dynamics,  Inc, 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments,  Incorporated 
Times  Facsimile  Corp. 

T.M.C.  (Canada)  Ltd. 

Trans-Sonics,  Inc. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  (^o. 

United  Transformer  Co. 

Van  Norman  Industries,  Inc., 
Electronics  Division 
Varian  Associates 

W'^ebcor,  Inc.,  Government  Division 
West  Coast  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  Telegraph  Co, 
Westinghouse  Electric  Corp. 

Weston  Electrical  Instrument  Corp. 
Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Willard  Storage  Battery  Div., 

Electric  Storage  Battery  Co. 
Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Corp. 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


The  1959  Missile  Handbook  con¬ 
tains  an  alphabetical  listing  of  IHO 
missiles,  facts  about  40  leading  proj¬ 
ects  with  pictures  and  facts  on  48 
special  projects  in  the  missile,  rocket 
and  space  field. 

The  Handbook  also  lists  399  con¬ 
tractors.  their  projects  and  plant  loca¬ 
tions. 

Published  l)y  Aircraft  and  Missiles 
Manufacturing  in  cooperation  with 
Kendall  K.  Hoyt,  Director  of  the 
Association  of  Missile  and  Rocket 
Industries,  the  Handbook  is  available 
for  SI. 30  from  AMRT,  1226  National 
Press  Building.  Washington  1.  1).  C. 


An  8500-foot  long  pattern  test 
range  for  large  radar  antennas  has 
been  put  into  operation  by  the  I-T-K 
Circuit  Breaker  Co.,  Philadelphia. 

Thf  new  range  will  permit  pattern 
tests  on  antennas  up  to  60  feet  wide 
at  frequencies  through  20(K)  mega¬ 
cycles.  The  fir^t  reflector  to  he  tested 
will  he  I-T-E’s  60-foot  wide  early 
warning  radar  antenna,  constructed 
for  the  eastward  extension  of  the 
DEW  Line.  T  he  j)attern  tests  are  used 
to  clieck  azimuth  and  elevation  pat¬ 
terns  of  new  antennas  and  to  measure 
side  lobe  strength  and  antenna  gain. 

The  receiving  station  is  a  45-foot 
high  steel  structure  which  rotates  on 
a  steel  rail.  To  avoid  ground  reflec¬ 
tions.  it  is  mounted  on  top  of  an 
80-foot  hill.  The  range  uses  a  10-watt 
wide-hand  ultra-high-frequency  trans¬ 
mitter.  Antennas  are  available  for 
the  transmitter  to  cover  the  entire 
frequency  range  now  used  for  radar 
anfl  communications  antennas. 


Scientists  at  the  Westinghouse  re¬ 
search  laboratories  have  developed  a 
new  method  for  growing  germanium 
and  other  semiconductor  materials. 
It  is  believed  the  development  mav 
make  the  manufacture  of  transistor 
arul  similar  semiconductor  devices 
fully  automatic. 

The  techni(jue  of  growing  german¬ 
ium  crystals  as  thin,  flat  continuous 
strips,  or  dendrites  an  eighth  wide  and 
a  few  thousandths  of  an  inch  thick, 
frees  the  material  from  complicated 
})rocessing  that  would  be  necessary 
with  the  conventionally  grown  thick, 
round  ingot. 


Useful  .semiconductor  devices  are 
made  from  a  dendrite  simply  by  con¬ 
structing  them  directly  on  its  surface. 
Any  desired  number  of  devices  can 
be  built  on  a  single  dendrite  to  form 
a  long,  continuous  strip  of  devices. 

The  development  of  working  de¬ 
vices  from  dendrites  is  part  of  a 
“molecular  electronics”  project  West¬ 
inghouse  is  doing  for  the  Air  Force 
Research  and  Development  Command. 

Carried  through  to  the  develop¬ 
ment  of  over-all  systems,  the  molec¬ 
ular  electronics  concept  could  reduce 
drastically  the  size,  weight  and  power 
consumption  of  space-age  electronic 
systems.  The  concej)t  involves  a  new 
understanding  of  the  basic  nature 
and  ca})abilities  of  materials  and  an 
ap|)roach  on  a  molecular  and  atomic 
scale  to  the  conception,  design  and 
development  of  materials  exhibiting 
these  capabilities. 

According  to  a  Westinghou.^ie  ofll- 
cial.  molecular  electronics  seeks  to 
combine  several  separate  electronic 
functions  into  a  single  ()perating 
unit  that  duplicates  their  over-all 
electrical  behavior.  A  solid  state 
device  must  therefore  attain  an  en- 
tirelv  new  order  of  perfection.  Con¬ 
ventional  .ingots  of  semiconductor 
materials  must  go  through  tedious 
and  complicated  manufacturing  pro¬ 
cedures  and  are  not  likely  to  yield 
the  near-perfect  devices  required. 
The  crvstalline  dendrites  could  make 
such  units  j)ossible.  Their  fjuality  is 
more  uniform  because  of  the  way  in 
which  they  grow’  and  their  desira])le 
|)ro})erties  are  not  jeo|)ardized  by 
long,  complex  proce.ssing  into  usable 
form. 

•  •  • 

“Multiple-path  whistlers”  and  oth¬ 
er  such  strange  radio  effects,  unac¬ 
counted  for  under  present  theories, 
will  perhaps  be  explained  by  a  new 
concept  })eing  checked  out  by  the 
Explorer  VJ  “paddlewheer'  satellite. 

A  theory  coiicerning  the  distribu¬ 
tion  of  ionized  matter  in  outer  space 
postulates  irregularities  of  ionization 
high  above  the  ionosphere — up  to 
several  earth  radii  beyond.  Propo.sed 
by  Stanford  University  scientist 
Ifobert  A.  Helliwell.  the  theory  sug- 
guests  that  ionization  forms  shells  or 
banana-sha})ed  concentrations  resem¬ 
bling  “ducts”  out  in  spac'e. 

A  speciallv  clc*velopc*cl  radio  re¬ 


ceiver  posse.ssing  extreme  sensitivit 
is  being  carried  in  the  paddlewhec 
satellite.  Very-low-frequenc)  signal 
(  15.5  kc  I  from  the  Nav  y’s  Annapoli 
transmitter  are  being  received  in  th 
satellite  where  telemetering  ec|ui| 
ment  relays  them  to  the  ground.  01 
.servations  at  the  launching  site  ha\ 
already  given  a  direct  measuremer 
of  the  approximate  height  at  whic* 
the  ionospheres  “D”  layer  reflect 
the  15. .5  kc  radio  signals. 

This  information  is  of  great  in 
portance  to  the  clevelo|)ment  of  verv 
low-frc‘quency  communication,  an* 
consec|uentl\  to  radio  communicatio 
with  submarines.  The  low  frecjuen 
c’ies  can  penetrate  the  oc’ean  to  greatc* 
depths  than  can  the  higher  frc*c|ueii 
cic‘s. 

The  shell.  or  banana-sha|)c*cl  cluc't.'- 
are  suppo.'ieclly  aligned  with  th 
c'arth’s  magnetic  field.  Their  con 
centrated  ionization  mav  be  onl\  H 
to  20  percent  stronger  than  the  sur 
rounding  ionization,  but  still  acle 
cjuate  to  form  a  kind  of  channel  fha 
concluc'ts  radio  signals  with  grea 
efllc  ienc  v . 

Dr.  Hel!  iwell  is  hopeful  that  thi 
dimensions  of  the  ducts  can  be  de 
termined.  as  well  as  their  possibh 
relationship  to  irregularitic‘s  of  tin 
ionosphere.  It  is  believc*cl  that  tin 
upper  atmosphere  irregularitic'.^s.  lik< 
those  in  the  ionosf)here  are  related  t( 
the  niNsterious  solar  upheavals  whic  l 
cause  magnetic*  storms  and  up.*^e 
radio  comm  unicat  ions. 

•  •  • 

At  the  51st  annual  Conference  oi 

Governors  in  San  Juan.  Puerto  Rico 
the  (governors  over  whelmingly  backer 
(/overnor  Rockefeller  s  recommenda 
tion  to  encourage  a  ma.'isive  civil 
defc  rise  program. 

It  is  evident  that  effective  jmblic 
action  to  protect  human  life  is  witln 
out  cjuc*stion  good  insurance  againsi 
nuc’lear  attack  or  nuclear  blackmail, 

Allen  W.  Duilc^s.  director  of  the 
(.entral  Intelligence  Agency  in  a 
c*losc*cl  "scission  before*  the  Governort^ 
said.  “If  clue  either  to  any  weakening 
of  our  defenses^ — and  all  forms  of 
protec  tion  against  nuclear  attack  an 
important  elements  of  our  defense 
or  clue  to  an\  failure  to  maintain  oui 
retaliatory  striking  power,  we  rendei 
ourselves  susceptible  to  nuclear  blac  k 
mail,  the  sc*c  urity  of  this  country  anc 
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Automatic  switchyard”  for  military  message 
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Teletypewriter  Switching  Center  at  Davis,  California 
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AE  has  developed  the  switching  techniques  and  con 
trol  devices  that  automatically  route  messages  to  the 
proper  commands,  give  instant  priority  to  emergency 
traffic. 

Messages  arrive  at  Teletypewriter  Switching  Centers 
on  coded  tape.  The  codings  indicate  whether  mes¬ 
sages  have  a  single  or  multiple  destination,  where 
they  are  to  go,  and  the  degree  of  their  priority.  AE 
automatic  switching  systems  do  the  rest. 

Switching  such  as  this  is  AE’s  business.  If  you  have 
a  tough  project  in  communications  or  control,  AE 
is  ready  to  take  it  on.  Just  write  the  Manager,  Gov¬ 
ernment  Service  Division,  Automatic  Electric  Sales 
Corp.,  Northlake,  Illinois. 


AUTOMATIC  ELECTRIC 

Subsidiary  of  |cen»^ 

GENERAL  TELEPHONE  &  ELECTRONICS 


MAKING  IDEAS  WORK 


AUTOMATICALLY 
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of  the  Free  World  would  be  firavely 
compromised.*’ 

Obviously,  in  a  nuclear  attack,  the 
enemy  would  attempt  to  knock  out 
our  retaliatory  power;  our  air  and 
missile  bases  will  be  primary  targets. 
There  is  no  guarantee  that  they  will 
not  try  to  destroy  our  cities.  No  one 
can  be  sure  now  bow  far  the  enemy 
A\ill  go.  However,  even  if  an  enemy 
confines  bis  attack  to  our  retaliatory 
bases  and  a  few  major  cities,  the  ra¬ 
dioactive  fall-out  from  bis  nuclear 
bombs  would  threaten  life  in  the  en¬ 
tire  country.  An  atomic  burst  on  the 
ground  sends  up  a  mushroom  cloud 
from  which  radioactive  dust  will  fall 
hundreds  of  miles  away.  Fallout  from 
one  test  explosion  spread  over  7,000 
square  miles  of  the  Pacific  Ocean. 

A  shelter  policy  based  on  the 
knowledge  that  most  of  those  beyond 
the  range  of  blast  and  heat  will  sur¬ 
vive  if  they  have  adequate  protection 
from  fallout,  has  been  prejiared  by 
the  Federal  Government.  The  policy, 
jiublished  in  book  form,  includes 
i)uilding  jilans  for  five  basic  fallout 
shelters.  One  of  the  five — the  Base¬ 
ment  Concrete  Block  Shelter — has 
been  designed  specifically  as  a  do-it- 
vourself  projeot. 


Micro-wave  Radio 

TELECOMMUNICATIONS 
ENGINEER 

Major  eastern  railroad  now  actively  en¬ 
gaged  in  every  area  of  communications 
is  seeking  experienced  communications 
engineer  who  desires: 


► 

► 


Practical  application  of  his 
training  and  experience  in 
an  essential  industry. 

Good  salary  and  benefits 
with  definite  growth  poten¬ 
tial  leading  to  management 
position. 


Candidate  should  have  3  to  5  years  ex¬ 
perience  in  communications  held. 

Send  confidential  resume  to 

MR.  R.  R.  HICKS 

Director  of  Personnel  Services 

N.  Y.  CENTRAL  SYSTEM 
New  York  17,  N.  Y. 

f  liii 


Copies  of  the  booklet  may  be  ob¬ 
tained  without  charge  by  writing  to 
the  Industry  Office,  Office  of  Civil 
and  Defense  Mobilization,  Battle 
Creek,  Michigan. 


•  •  • 


A  portable,  fully  transistorized 
computer  with  built-in  floating  point 
arithmetic,  automatic  decimal  con¬ 
version  and  single  command  struc¬ 
ture  for  programming  is  expected  to 
speed  up  computation  necessary  to 
determine  results  of  I  .S.  Army  field 
exercises. 

The  Recomp  digital  computer,  de¬ 
veloped  by  the  Autonetics  Division 
of  North  American  Aviation,  Inc., 
Downey,  Calif.,  was  selected  by  a 
panel  of  judges  for  special  exhibit 
at  the  recently  held  Wescon  Show  in 
.San  F  rancisco. 

The  Stanford  Research  Institute 
plans  to  use  the  computer  in  its  work 
with  the  Army’s  Combat  Development 
Experimentation  Center  at  FT.  Ord, 
Calif.  The  Institute  has  developed  a 
method  of  utilizing  Recomp  to  speed 
computation  of  the  effects  of  simu¬ 
lated  artillery  neutralization  fire  as 
applied  to  field  exercises.  Since  the 
computer  is  portable  it  can  be  taken 
into  the  field  and  jilaced  in  operation 
at  the  site  of  experimentation.  Data 
pertinent  to  the  problem  arc  filaced 
in  the  memory  disk  prior  to  and  dur¬ 
ing  the  actual  running  of  the  prob¬ 
lem  with  computational  results  avail¬ 
able  in  a  matter  of  minutes. 

Data  inputs  are  by  jihotoedectric 
tape  reader,  control  console  decimal 
keyboard  and  electric  typewriter.  In¬ 
formation  from  the  computer  is  re¬ 
ceived  either  in  punched  paper  tape 
form,  electric  typewriter  or  bv  direct 
digital  readout. 


A  miniature  television  camera, 

weighing  pounds  and  measuring 
2^  2  inches  wide,  3]i;  inches  high  and 
o]i|  inches  long,  is  capable  of  hori¬ 
zontal  resolution  in  excess  of  600 
lines.  The  Mark  II  television  camera 
jirovides  a  high  definition  ])icture 
for  reading  printed  matter  or  data, 
dials,  or  recorders  used  in  process 
monitoring. 

The  camera  is  a  development  of  the 
Vicon  Corp.,  San  Carlos.  Calif.  The 
company  reports  the  Mark  IT  is 
specially  adaptable  to  small  enclos¬ 
ures  or  unobserved  installations  for 
use  in  laboratories,  wind  tunnels, 
data  transmission,  and  remote  view¬ 
ing  of  hazardous  locations,  such  as 
high  radiation  areas. 


The  camera  equipment  includes  a 
single  lens  mount  with  optional  pro¬ 
vision  for  a  manually  operated  turret 
or  remotely  operated  zoom  lens.  Op¬ 
tional  accessories  include  remote  pan 
and  tilt  mount  and  enclosures  for 
ex|)losive  atmospheres,  outdoor  instal¬ 
lation  or  high  altitude  environments. 


The  1959-60  Directory  of  Profes¬ 
sional  Photography,  published  b\ 
the  Professional  Photographers  of 
America.  Inc.,  (  PP  of  A  I  lists  more 
than  6000  U.S.  and  foreign  profes¬ 
sional  photographers,  their  addresses 
and  qualifications. 

The  use  of  a  code  to  classify  indi¬ 
vidual  qualifications  aids  in  selecting 
photographers  for  specific  assign¬ 
ments.  Alore  than  forty  classifica¬ 
tions  of  photographic  specialization 
are  designated  following  the  names  of 
jihotographers  whose  print  samples, 
submitted  to  a  F’P  of  A  jury,  qualify 
them  for  assignments. 

Advertising  agency  personnel  and 
jirofessional  photography  Iniyers  may 
obtain  directories  without  charge  bv 
writing  to  Professional  Photographers 
of  America,  Inc.,  l.")2  W.  Wisconsin 
Ave..  Milwaukee  3.  Wise.  Others 
wishing  copies  must  scmcl  a  $5-00 
check  with  th»*ir  recpiests. 


An  automatic  underwater  camera 

desi  gnecl  to  ])robe  the  unsf‘en  ocean 
bottom  to  depths  of  six  miles  has 
been  developed  by  Edgerton,  Cermes- 
hausen  and  Crier,  Inc.  of  Boston. 

3  he  new  camera,  which  is  22  inc  hes 
long.  5  incht's  in  diameter  and  weighs 
about  30  pounds,  is  housc'd  in  a  tem¬ 
pered  steel  casing  to  withstand  jires- 
sures  of  eight  tons  per  s(|uare  inch 
and  can  take  up  to  300  jihotographs 
at  10-second  intervals  on  33  mm  filen. 
A  data  recording  compartment  has 
been  built  into  the  camera  to  record 
time  and  other  information  with  each 
exposure  directly  on  the  film.  An 
electrically  controlled  shutter  is  syn¬ 
chronized  to  an  electronic  flash  of  100 
watt  seconds  capacity. 


The  Telectro  Professional  938  mag¬ 
netic  tape  recorder  is  available  at 
])resent  as  a  console,  a  portable  field 
unit,  or  a  rack  mounted  instrument. 

Developed  liy  the  Telectro  Indus¬ 
tries  Corp.,  Long  Island  City,  N.  Y., 
the  recorder  has  a  signal-to-noise 
ratio  of  over  33  clb  at  both  *7^2 
13  i.p.s.  tape  speed. 
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ANOTHER  WAY  RCA 
SERVES  BUSINESS 
THROUGH 
ELECTRONICS 


RCA  Electronics  creates  the  “501”  to  streamline  the  paper  work 
of  business— it  reads,  writes,  figures  and  remembers  on  tape 


Miicli  of  todays  traffic  jam  in  paper 
work  is  being  ('liminated  l)\’  t'leetronic 
data  t^roeessing.  Ibit  to  build  a  swstem 
tliat  would  be  practical  and  economical 
for  even  medinm-sized  organizations 
was  a  job  for  electronic  SjX'cialists. 

lo  solve  the  probkan,  HC>A  drew'  on 
its  broad  experience  in  bnildimr  com- 


pnters  for  military  applications  and 
combed  its  many  laboratories  for  the 
latest  electronic  advances  that  eonld 
help.  The  result  was  the  HCA  “501 
higli-speed  electronic  data  processing 
system— the  most  compaet,  flexible,  and 
economical  ever  built.  It  is  a  pioneer  s\  s- 
tem  with  all-transistor  construction  for 


business  use. 


The  “501”  cuts  out  paper  w'ork  bottle- 
neeks  for  many  government  agencies 
and  businesses,  from  stock  brokerage 
firms  to  public  utilities,  banks,  insurance 
companies,  and  steel  mills. 


It  “remembers”  millions  of  letters, 
numbers,  and  svinbols  that  are  “read” 
onto  its  magnetic  tapes  by  snch  things 
as  punch  cards  and  paper  tapes.  In  a 
fraction  of  a  second,  it  can  do  thousands 
of  calculating,  sorting,  and  comparing 
operations  — and  checks  each  step. 
FinalK',  it  writes  snch  things  as  bills,  re¬ 
ports,  payrolls  in  plain  English  at  72,000 
c  haracters  per  minute. 

This  eeonomieal  and  practical  answer 
to  an  acute  business  problem  is  another 
wav  RCA  Electronics  is  lu'lping  to  sim¬ 
plify  the  growing  complexitv  of  business. 


RADIO  CORPORATION  OF  AMERICA 


/ 


Described  as  havin^i  rapid  control 
response,  the  recorder  starting  time 
is  less  than  0.1  second.  When  slop¬ 
ping,  the  tape  at  16  i.p.s.  moves  less 
than  2  inches  after  the  stop  switch  is 
operated. 


Anti-submarine  warfare  training  is 
expected  to  he  speeded  up  by  means 
of  a  new  device,  that  simulates  sub¬ 
marines  electronically. 

Produced  by  Raytheon  Co.,  Walt¬ 
ham.  Mass.,  the  sonar  trainer  makes 
training  possible  at  sea  without 
scheduling  other  submarines  to  act  as 
targets.  Its  synthetic  target,  indis¬ 
tinguishable  from  real  “echoes,”  may 
be  cleared  from  sonar  scopes  immedi¬ 
ately  should  a  second  target  appear. 

The  trainer’s  electronic i)rain  fakes 
all  real  maneuvers  including  dives, 
varying  courses,  speed  changes  and 
torpedo  attacks. 

•  •  • 

A  thermoplastic  resin,  Marlex  rigid 
polvethylene,  is  expected  to  find  a 
wide  variety  of  new  uses  in  the  radar 
and  electronics  field,  according  to  its 
developer,  the  Phillips  Chemical  Com- 
panv,  Bartlesville,  Okla. 

The  resin  is*  described  as  a  high 
densitv  polyethylene  which  can  with¬ 
stand  temperatures  from  — 180®F  to 
-U2.")0°F  and  as  having  low  electrical 
loss  properties. 

The  Company  reports  the  resin's 
low  loss  tangent  or  dissipation  fac¬ 
tor,  together  with  its  low  dielectric 
constant,  provides  a  dielectric  medi¬ 
um  that  is  transparent  to  the  micro- 
wave  energy  used  in  radar  search 
beams  and  homing  or  radar  tracking 
systems.  The  material  serves  as  a 
structural  member  for  protection  for 
all  -weather  operation  of  radar  as 
well  as  a  “window”  to  the  microwave 
energy. 

•  •  • 

A  specification  sheet  describing  a 
newly  developed  60  to  800  cvcle 
power  converting  system  which  in¬ 
cludes  a  motor-generator  set  with  all 
necessary  controls  for  the  unit,  is 
available  from  the  Kato  Engineering 
Co..  Mankato.  Minnesota. 

The  system  supplies  power  for 
numerous  800  cycle  applications  in¬ 
cluding  high  frequency  lighting  and 
intricate  electronic  coiitrol  svstems. 
The  higher  frequency  permits  the  use 
of  smaller  electronic  components, 
such  as  motors,  starters,  filters  and 
chokes. 


Ihe  60  cycle  sMiduction  drive 
motor  retains  precise  speed  regard¬ 
less  of  load  changes  on  the  alternator. 
The  800  cycle  generator  is  rated  at 
5  KVA,  120,  208  volt,  3  phase.  1  wire 
and  is  of  the  revolving  field  type. 

•  •  • 

Astronauts  will  be  able  to  look 
homeward  as  they  depart  into  space 
by  means  of  a  periscope  system  which 
will  also  serve  as  a  navigational  aid. 
Designed  for  the  National  Aeronau¬ 
tics  and  Space  Administration's  Proj¬ 
ect  Mercury  space  capsule  the  system 
will  enable  the  space  man  to  view 
the  earth  below  him  on  an  8-inch 
diameter  viewing  screen  and  make 
measurements  of  his  altitude,  direc¬ 
tion  and  position  in  space. 

If  the  automatic  re-entry  control 
system  should  malfunction,  the  peri¬ 
scope  can  be  used  to  determine  earth 
position  and  proper  capsule  attitude 
position  for  firing  the  retrograde 
rockets  which  make  re-entry  possible. 

The  system,  designed  and  built  by 
the  Perkin-Elmer  Corp.  of  Norwalk, 
Conn.,  measures  the  capsule’s  altitude 
b\  means  of  an  optical  altimeter.  A 
manual  knob  moves  4  indices  on  the 
viewing  screen  which  measure  the 
apparent  diameter  of  the  earth  circle 
displayed  on  it,  then  a  calibrated  dial 
reads  out  the  altitude.  The  standard 
aircraft  type  altimeter  usually  oper¬ 
ates  on  the  principal  of  barometric 
pressure  and  would  be  of  small  value 
in  space  where  there  is  little  or  no 
atmosphere. 

Another  index,  also  manually  oper¬ 
ated,  measures  the  angle  that  the  ris¬ 
ing  or  setting  sun  or  moon  makes 
with  the  longitudinal  axis  of  the 
capsule.  This  is  for  navigational 
[)urposes. 

•  •  • 

“In-reactor  creep  monitor”  is  a 

new  device  for  measuring  the  growth 
of  metals  inside  atomic  reactors  by 
remote  control. 

Packard-Bell  Electronics  Corp., 
th  rough  its  affiliate.  Technical  Indus¬ 
tries  Corp..  of  Pasadena,  Calif.,  an¬ 
nounced  delivery  of  the  monitor 
which  was  built  for  the  Hanford. 

(  Wash. )  Atomic  Works  of  General 
Electrit:.  The  device  reaches  into  a 
reactor,  measures  the  creep  or  growth 
of  materials  used  in  the  atomic  re¬ 
actors  and  reports  the  results  to  a 
safe  and  distant  location. 

A  company  official  reports  the  ob¬ 
jective  of  this  and  most  other  atomic 
instrumentation  research  is  the  more 
efficient  design  of  reactors  which  will 


result  in  lower-cost  generation  of  elet 
trical  power. 

•  •  • 

Miniature  glass  wafer  capacitor 

have  capacitance  from  1  to  1().0()< 
mmfd  at  300  volts  and  will  operat 
at  temperatures  from  — 55  to  12. 
degrees  C  at  full  voltage  rating. 

The  wafer  capacitors  were  devel 
oped  by  the  Corning  Glass  Work^ 
Corning.  N.  Y..  and  are  designed  fo 
operation  in  lumped  constant  dela; 
lines,  potted  assemblies  and  minia 
turized  modular  circuits. 

Designated  W-1  through  W-.5.  tin 
new  units  range  in  size  from  a  maxi 
mum  of  .281  inches  in  length  am 
.218  inches  in  width  for  the  W-5  t< 
a  maximum  of  ..531  inches  in  lengtl 
and  .812  inches  in  width  for  the  W-l 
Thickness  is  .060  to  .090  inches. 

•  •  • 

A  series  of  Infrared  Technical  Datj 
sheets  has  been  issued  by  Infrarec 
Industries,  Inc.  and  its  division.  In 
frared  Standards  Laboratory.  A  com 
prehensive  effort  has  been  made  t( 
provide  complete  information  aboul 
infrared  photoconductors  and  instru 
mentation. 

The  literature  is  described  by  tht 
company  as  a  “must”  for  design,  tesi 
and  production  engineers  and  others 
seeking  a  better  understanding  of  or 
contemplating  use  of  infrared  tech- 
ni(|ues. 

The  data  sheets  are  available  upon 
request  by  writing  to  Infrared  Indus¬ 
tries.  Inc..  P.O.  Box  12.  Waltham  51, 
Mass. 

•  •  • 

A  new  direct-reading  gaussmeter, 

designed  to  measure  direction  and 
magnitude  of  flux  density,  has  been 
developed  bv  F.  W.  Bell,  Inc.,  Colum¬ 
bus.  Ohio.  The  instrument  can  also 
[>Iol  flux  paths  and  measure  flux 
leakage. 

Operating  on  the  Hall  Effect,  the 
gaussmeter  uses  a  thin  wafer  of  in¬ 
dium  arsenide  with  a  temperature 
coefficient  of  O.Hf  as  its  sensing  ele¬ 
ment.  The  smallness  of  the  element 
(.019  inches  thick  and  .125  inches 
wide)  permits  insertion  of  the  flat 
probe  tip  into  narrow^  air  gaps. 

The  instrument  will  read  DC  flux 
in  the  presence  of  a  strong  AC  field, 
rejecting  the  AC  field  and  giving 
readings  as  long  as  the  probe  is  held 
in  a  constant  magnetic  field. 

lire  unit  weighs  five  pounds  and 
has  a  Imilt-in  D  o-volt  battery  as  a 
power  supply. 
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SYLVANIA  ELECTRONIC  SYSTEMS  ■ 


IN  RECONNAISSANCE 


...advanced  systems  for  advance  intelligence 


As  THK  world’s  capabilitiks  for  electronic  war¬ 
fare  expand,  early  warning  and  countermeasure 
systems  depend  more  and  more  on  advance  intelli¬ 
gence.  Electronic  reconnaissance  is  the  new  watch¬ 
word  of  the  day. 

Such  systems,  if  they  are  to  keep  pace  with  offensive 
measures,  demand  the  utmost  in  technical  research, 
development  and  production  capacities. 

Sylvania  has  long  occupied  a  leading  position  in 
supplying  airborne  and  ground-based  passiv’e  recon¬ 


naissance  systems  and  subsystems  to  the  Armed 
Forces.  A  very  large  part  of  Sylvania’s  research  and 
development  program  is  engaged  in  this  work. 

Sylvania  assumes  full  responsibility  in  such  ad¬ 
vanced  projects  .  .  .  from  system  analysis,  through 
research,  engineering,  production  .  .  .  and  on  into 
field  engineering,  training  of  operating  personnel,  as 
well  as  supervision  and  maintenance.  A  Sylvania 
Systems  representative  will  be  happy  to  discuss 
these  capabilities  with  you. 


Sylvania  Electronics  Systems 

A  Division  of  Sylvania  Klortrir  Products  Inc. 

63  Second  Avenue,  Waltham,  Mass. 


JT  SYLVANIA^ 

GeTe'rAL  telephone  &  ELECTRONICS 
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The  First  U.  S.  Army  Military  Af¬ 
filiate  Radio  System  (MARS)  Tech¬ 
nical  Net  will  resume  operations  in 
November.  The  net  operates  on  sin¬ 
gle  sideband  (upper  sideband)  on 
4030  kc.  each  \\  edncsday  evening  at 
9:00  P.M.  Eastern  Daylight  Time. 

The  net  has  been  operating  since 
the  beginning  of  1958.  during  which 
time  it  has  presented  talks  and  for¬ 
ums  by  leading  scientists  aiid  engi¬ 
neers.  and  is  under  the  jurisdiction 
of  Capt.  Joseph  Fischler,  MARS  Di¬ 
rector.  and  Col.  m.  Jennings,  Chief 
Signal  Officer,  First  Army. 

Tlie  schedule  for  November  is: 
Nov.  4:  ‘*SSB  Exciter  Circuits  for  a 
New  Beam  Deflection  Tube,”  by 
Harold  Vance,  K2EF,  Manager 
Sales  Engineering,  Distributor 
Products,  RCA  Electron  Tube  Div. 
Nov.  11:  “Modern  Communications 
Receiver  Circuitry,”  by  Byron 
Goodman,  WIDX,  Assist.  Tech. 
Editor,  American  Radio  Rela\ 
League. 

Nov.  18:  “Tubes  vs.  Transistors  in 
RF  Circuits,”  by  Kenneth  Red¬ 
mond,  Applications  Engineer,  Am- 
perex  (5)rp. 

No\  .  25:  “Transistorized  Gadgets  and 
(jimmicks,”  by  Robert  Gunderson, 
\V2J10,  Editor,  Braille  Technical 
Press. 

•  ^  •  • 

A  new  communications-electronics 

journal  has  been  published  recently 
by  the  I  SAF.  The  magazine  is  pri¬ 
marily  a  medium  to  inf(»rm  and  edu¬ 
cate  communications  and  electronics 
personnel  of  the  L'SAF  on  matters 
pertaining  to  the  LSAF  communica¬ 
tions  and  electronics  mission. 

The  pilot  edition  of  The  JJSAF 
Comrnunications-Electronics  Journal, 
published  this  past  July,  contains 
articles  on  Project  Quick  Fix  (one 
phase  of  the  complete  modernization 
of  the  AIRCOM  system),  and  on  the 
search  for  signal  isolation.  Also  in¬ 
cluded  are  news  from  the  commands, 
recommended  publications  and  read¬ 
ing  for  CE  personnel,  and  a  report 
on  research  and  development  in  in¬ 
dustry  and  laboratory. 

Inquiries  concerning  the  journal 
may  he  directed  to  Communications- 
Electronics  Doctrinal  Project  Office. 
Air  I  niversity.  Maxwell  AEB.  Ala¬ 
bama. 

•  •  • 

Transwitch,  a  new  “memory”  ele¬ 
ment,  is  expected  to  find  application 
in  the  computer  field. 

Essentiallv  a  latchimr  device,  the 
I  ranswitch.  when  turned  on,  stavs 


on  after  the  turn-on  signal  has  been 
removed.  Similarly,  when  turned  off, 
Transwitch  stays  off  after  the  turn¬ 
off  signal  has  been  removed.  The 
unit  is  capable  of  “rememhering”  the 
last  signal  instruction  given  without 
the  destructive  read-out  problem  as¬ 
sociated  with  magnetic  memory  ele¬ 
ments. 

According  to  Transit ron  Electronic 
Corporation,  Wakefield,  Mass.,  devel¬ 
opers  of  the  unit,  the  device  elimi¬ 
nates  the  need  for  the  two  transistor 
“flip-flop”  design,  thus  reducing  size 
and  number  of  components. 


An  all-digital  communication  and 

switching  system  automatically  by¬ 
passes  battle-damaged  lines  and  re¬ 
routes  messages  over  the  fastest  avail¬ 
able  path. 

The  new  system,  designed  hv  Inter¬ 
national  Telephone  and  Telegrajdi 
Laboratories,  Nutley,  N.  J.,  in  co¬ 
operation  with  the  U.  S.  Army  Sig¬ 
nal  Research  and  Development  Lab¬ 
oratory,  Ft.  Monmouth,  N.  J.,  was 
conceived  to  complement  military 
strategy  calling  for  Pentomic  army 
divisions  to  fight  widely  dispersed 
battles  in  which  speed,  maneuvera¬ 
bility,  and  reliable  communications 
will  be  decisive  factors. 

The  Digital  Communication  Sys¬ 
tem,  (DIGICOM)  handles  informa¬ 
tion  from  computers,  radar,  analog 
signals,  teleprinters.  tape-readers, 
voice  and  telemetering  systems. 

Each  unit  is  completely  transistor¬ 
ized  and  operates  on  less  than  30 
watts  of  power.  It  can  operate  from 
a  light  trailer  that  could  be  jeep- 
mounted  for  complete  mobility.  When 
])laced  at  points  on  the  connecting 
main  circuits  or  trunk  lines.  DIGl- 
(T)M  acts  as  an  electronic  switch¬ 
board,  automatically  seeking  out  the 
fastest  message  path  from  originat¬ 
ing  point  to  destination.  Should  one 
or  several  trunks  become  inoperative, 
the  system  simply  hy-passes  the  dam¬ 
aged  section  and  re-routes  the  mes¬ 
sage,  using  another  trunk  in  its  sys¬ 
tem.  Possible  message  paths  are  in¬ 
creased  proportionately  as  more  main 
trunks  are  fed  into  the  overall  system. 
By  transmitting  speech  signals  in  the 
form  of  electrical  ])ulses  which  are 
reconverted  into  audible  messages  at 
their  destination,  DKHCOM  makes 
telephone  messages  virtually  immune 
to  interference. 

Local  service  cables  fan  out  from 
each  DIGICOM  switching  facility, 
fu  rnishing  communication  links  to 
field  units.  Each  unit  handles  four 
local  loops.  Avith  up  to  21  telephones 


connected  into  the  system  by  each  c 
the  four  lines.  The  basic  switchin 
system  is  not  limited  to  a  sj)ecifi 
lumiber  of  channels;  600  or  mor 
can  he  easily  added  wdth  suitable  dt 
sign  modifications,  the  compan 
states. 

•  •  • 

An  airborne  recorder,  one  of  th 

smallest  instrumentation  recorder 
developed  for  complete  data  acquisi 
tion,  displaces  only  1.6  cubic  feet  o 
space  but  offers  from  7  to  32  record 
ing  tracks  of  data,  depending  upoi 
the  recording  technique  selected 
Miniaturization  is  attained  l)y  th( 
compact  arrangement  of  electronics 
use  of  an  all-transistor.  solid-stat( 
system  and  the  use  of  light-weigh 
metals  in  the  construction  of  the 
chassis. 

Designated  the  AR-200,  the  air 
borne  recorder  was  developed  by  the 
Ampex  Corp.,  Redwood  City.  (]alif. 
and  was  one  of  the  18  electronic  in 
strurnents  from  a  field  of  140  entriej 
to  be  selected  for  special  exhibit  b\ 
the  judges  of  the  Wescon  Show  in 
San  Erancisco. 

It  operates  at  altitudes  up  to  100.- 
000  feet  and  can  function  in  95^ r 
humidity.  According  to  Ampe‘X.  the 
unit  operates  on  28-volt  DC  available 
in  most  aircraft,  and  requires  puly 
150  watts  for  <q)eration.  It  can  with¬ 
stand  shocks  up  to  15  times  the  force 
of  gravity. 

•  •  • 

A  new  standards  publication  a|)- 
j)roved  b\  the  National  Electric'al 
Manufacturers  Association  (NE.MA) 
offers  a  wide  variety  of  information 
of  practical  value  to  both  manufac¬ 
turers  and  users  of  gas  turbines. 

Designated  as  Gas  Turbine  Power 
Plants,  SM  30-1959.  the  ])ublication 
was  developed  by  NEMA’s  Gas  Tur¬ 
bine  (jroup  and  represents  the  results 
of  two  years  work  by  top  engineers 
from  all  domestic  producers  of  this 
comparative  newcomer  to  the  prime 
mover  field.  Major  portions  cover 
the  following  key  subjects:  defini¬ 
tions,  nomenclature,  ratings  and  jier- 
formance,  accessories,  shijmient  and 
installation,  and  weather  protection, 
file  rating  and  performance  chapter 
features  the  industry’s  “stale  of  the 
art”  thinking  on  such  topics  as  norm¬ 
al  ojierating  conditions,  p’essure  droji 
information,  necessary  o  p  e  r  a  t  i  n  g 
(lata,  factors  affecting  performance, 
and  fuels  and  their  high  heat  and  low 
heat  values. 

(aipies  of  the  standard  ma\  be  ob¬ 
tained  for  Sl.(K)  per  copy  from 
NEMA  lleadcjuarters.  155  East  14th 
Street.  New  York  17,  N.  Y. 
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ONE  OF  THE  HIGHLIGHTS  of  theAFCEA  CONVENTION 


(WASHINGTON,  D.  C.,  JUNE  3-5) 

. .  .was  the  ojveratioii  of  KlNAA/3  from  the  lohhy  of  the  Sheraton  Park  Hotel. 
Several  hundred  contacts  were  made  ihe  TMC  GPT-730  and  a  three 

eleineiil  rotary.  The  first  contact  was  with  Coinniander  Lee  Denning,  W4ESH, 
of  the  Bureau  of  Ships.  Among  the  notable  visitors  were  George  Bailey, 
W2KH,  of  the  ARRL  and  Ray  Meyers,  W6MLZ,  of  K6USA  fame.  At  the  mike 
is  Chief  Christopher  Walker  Jr.,  W4SSN  (EX  VP9CZ).  Looking  on  from  left 
to  right  are  Frank  Merrill,  W4JFE,  Hank  Geist,  WlAOH  and  Bill  Deans, 
W2AZA. 


The  TECHNICAL  MATERIEL 


IN  CANADA  .  « 

TMC  Canodo  Ltd.,  Ottowo,  Ontario 


AAoin  Oflteot  MAMARONtCK 
MIW  YORK 


■  i^'  I 


An  electrical  engineering  professor, 

Pierre  M.  Honnell  of  Washington 
I  niversity.  St.  Louis,  and  his  doc¬ 
toral  students  have  developed  the 
first  matric  calculus  computer  to 
work  with  both  general  matric  equa¬ 
tions  and  with  differential  and  inte¬ 
gral  calculus  equations. 

Matric  calculus  methods  previous¬ 
ly  were  used  chiefly  in  mathematical 
research.  With  increasing  frequency 
the  matric  methods  are  now  being 
a|)plied  to  scientific  |)roblems  in 
})hysics,  dynamics,  electrical  networks 
and  econometrics. 

Digital  computers  use  the  funda¬ 
mental  mathematical  concepts  of  add¬ 
ing  and  subtracting  almost  exclusive¬ 
ly  in  their  operation,  while  matric 
equation  analyzers  work  with  entire 
equation  systems. 

The  theorv  behind  Dr.  HonnelTs 
computer  is  based  on  the  synthesis 
of  ele<tronic  active  networks  on  an 
admittance  basis.  The  basis  is  such 
that  each  matric  entr\  of  the  mathe¬ 
matical  equation  being  solved  is 
represented  by  one  physical  compo¬ 
nent  in  the  swithesis  network.  A 
complete  homeomorphism  or  l-lo-l 
correspondence  exists,  which  theo¬ 
retically  can  be  made  as  exact  as 
desired,  between  physical  network 
components  and  mathematical  matric 
entries.  # 

Through  expanded  research.  Dr. 
Honnell  and  his  co-workers  ho|)e  to 
determine  the  ultimate  potential  of 
the  new  computer  in  matric  calculus 
problems  such  as  linear  transforma- 
tio?i  and  matric  products. 

•  •  • 

The  Bat  was  the  first  operational 

hominir  missile  used  successfullv  in 
combat  by  any  nation.  The  air-to- 
surface  guided  missile  saw  action 
against  ship  targets  well  over  a  dec¬ 
ade  ago  during  the  last  months  of 
war  in  the  Pacific. 

I  rdike  the  more  widely  known 
German  V-1  and  V-2  rockets,  the 
Bat  could  guide  itself  to  its  target  bv 
means  of  target  echoes  of  pulsed 
microwave  radiation  emitted  by  the 
missile.  Just  as  a  real  bat  can  guide 
itself  through  a  dark  cave  by  the 
echoes  of  the  sounds  it  emits,  the 
Bat's  radar  guidance  system  couid 
‘‘see*'  its  target  under  an\  condition 
of  visibility. 

The  Bat  radar  was  an  A.\/1)P\-1. 
a  pulse-type,  with  a  magnetron  trafis- 
mitter  and  a  superheterodyne  re¬ 
ceiver.  Directional  information  con¬ 
cerning  target  elevation  and  azimuth 
was  obtained  through  a  conical  scan¬ 
ning  device  with  a  paraboloidal  an- 
lenna.  The  autopilot  used  feedback 
amplifiers,  gyroscopes,  and  electrical- 


K  driven  servos  to  control  the  missile 
through  “elevons*’  on  the  wings. 

The  Bat  was  one  of  three  missiles 
developed  for  the  Navy's  Bureau  of 
Ordnance  by  a  missile  development 
activity  initiated  in  1940  at  the  Na¬ 
tional  Bureau  of^Standards.  Its  de¬ 
velopment  and  use  were  among  the 
most  closely  guarded  secrets  of  the 
war;  not  until  five  months  after  the 
end  of  the  war  did  the  Navy  Depart¬ 
ment  release  information  on  the  Bat 
to  the  press. 

•  •  • 

Aviation’s  first  universal  system  for 

automatic  flight  control  has  been  de¬ 
veloped  by  the  Sperry-Phoenix  Co. 
of  The  Sperry  Rand  Corp..  and  the 
I  .S.  Army  Signal  Corps. 

The  new  system  operates  auto¬ 
matically  to  control  any  type  of  U.S. 
Arm)  aircraft  —  helicopters,  fixod- 
wiiig  planes  or  high-performance 
pilotless  drones. 

Essentially  a  combination  of  utii- 
versal  type  electronic  “building 
blocks."  the  system  can  be  installed 
in  various  combinations  in  order  to 
achieve  any  desired  degree  of  auto¬ 
mation  in  flight. 

f  light  control  systems  have  been 
traditionally  custom-engineered  for 
each  type  of  aircraft,  or  at  least  ex- 
tensivelv  modified  to  fit  design  re- 
(|uirements  of  individual  aircraft. 

•  •  • 

A  new  sub-miniafure  rate  gyro  em¬ 
bodying  eddy  current  damping,  is  de¬ 
scribed  as  capable  of  withstanding  a 
range  of  temperature  ambients  froiji 
— 6.5“ F  to  40()“F.  The  gyro  is  a 
single  degree  of  freedom  instrument 
w  ith  an  over-all  diameter  of  inches. 
The  rotor  is  powered  by  a  .5-phase 
hysteresis  motor. 

Produced  l)y  Whittaker  Cyro  Divi¬ 
sion  of  TeletH)mputing  Corp..  Van 
Nuys.  Calif.,  the  gyro  was  designed 
for  use  in  missiles,  drones,  radar 
antennas,  or  anywhere  that  weight 
and  size  are  critical  factors. 


Names  in  the  News 


Dr.  Edward  L.  Ginzton  has  been 
elected  Chairman  of  the  Board  of 
\  arian  Associates.  One  of  the  found¬ 
ers  of  the  company.  Dr.  (iinztson 
served  as  a  member  of  the  Board  of 
Directors  and  was  assistant  to  the 
late  Chairman  of  the  Board.  Dr.  Rus¬ 
sell  H.  Varian.  Emmett  Cameron  has 
been  promoted  to  Executive  Vice 
President  and  General  Manager  and 
will  be  assigned  complete  operating 
authority  for  the  comparn ’s  l*alo  Alto 
operations. 


Dr.  Hans  K.  Ziegler  has  been 
named  chief  scientist  at  the  li.  S. 
Army  Signal  Research  and  Develop¬ 
ment  Laboratory,  Ft.  Monmouth. 
N.  J.  Dr.  Ziegler  was  Director  of  the 
Laboratorv’s  Astro-Electronics  Divi¬ 
sion. 

S.  Edwin  Filler,  Director  of  the 
First  I'.  S.  Army  MARS  SSB  Tech¬ 
nical  Net.  was  appointed  group  super¬ 
visor  of  the  SSB  Section  of  the  El- 
dico  Electronics  Division  of  Radio 
Engineering  Laboratories. 

Brigadier  General  John  C.  Monahan 
has  been  appointed  Chief  of  the  Re¬ 
search  and  Development  Division. 
Office  of  the  Chief  Signal  Officer. 
(General  MonahaFi  previously  served 
as  Deput)  Chief,  I  .  S.  Army  Security 
Agency. 

Charles  P.  Johnson  has  been  named 
Militarv  Sales  Manager  of  Kellogg 
Switchboard  and  Supply  Company 
and  will  direct  activities  of  the  inili- 
tar\  sales  force.  Prior  to  his  j)romo- 
tion.  he  was  SA(iFi  Program  Man¬ 
ager. 

Dale  Samuelson  has  bet*n  named 
head  of  a  new’  Marketing  Department 
of  Vk  ilcox  Electric  Company.  He  will 
direct  the  sale  of  electronic  e(}uip- 
nient  to  military  agencies. 

Dr.  Ernst  A.  Steinhoff  has  been 
selected  Director  of  the  newlv-formed 
Missile  Department  of  Croslev  Divi¬ 
sion.  Avco  Corporation.  Dr.  Stein¬ 
hoff  previously  was  Deputy  Technical 
Director  in  charge  of  Defense  Prod¬ 
ucts  for  the  Aerophvsics  Develop¬ 
ment  Corporation. 

Dr.  Walter  R.  C.  Baker,  President. 
.Syracuse  I  niversitv  Research  Cor¬ 
poration.  received  the  David  SarmdT 
(h)ld  Medal  Award  recently  for  meri¬ 
torious  achievement  in  television  en¬ 
gineering. 

Forrest  W.  Donkin,  former  \  i( 
President  of  Operations,  western  di- 
\  ision,  Page  (^mimunications  Engi¬ 
neers.  Inc.,  has  been  elevated  to  sen¬ 
ior  Vice  President.  He  will  supervise 
corporate  plans,  sales  and  customer 
relations,  finance  and  office  services. 
Charles  Singer,  Vice  President  of  Op¬ 
erations.  eastern  division,  has  become 
\  ice  President  and  Director  of  the 
maintenance  and  operations  depart¬ 
ment. 

Colonel  Murray  A.  Little  has  been 
named  Director  cjf  the  Armed  .Serv¬ 
ices  Electro-Standards  Agenev.  Ft. 
Monmouth.  N.  J.  (a)lonel  Little  will 
seek  the  aid  of  industry  in  the  devel¬ 
opment  of  a  more  effective  standard¬ 
ization  j)rogram. 

Horace  L.  Woodward,  a  former 
patent  attorney  in  the  Legal  Division. 
Patent  Bureau.  Office  of  the  Chief 
Signal  Offlc  er.  died  recentlv. 
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The  adaptability,  flexibility  and  hifjh  quality  of  A.l\  K. 
carrier  telephone/teleirraph  channelline:  equipment  has  once 
atrain  been  demonstrated  by  its  application  to  a  vital  U.S.  A.F. 
defence  recjuirement. 

Compactly  mounted  with  associated  Marconi  radio  equipment 
in  suitable  vehicles,  it  forms  a  major  part  of  the  equipment 
of  a  larcje  number  of  strategic  mobile  sifrnal  units. 


n.I.L.  VEHICLE 
MOUNTED  TELEPHONE 
AND  TELEGRAPH 
CHANNELLING 
EQUIPMENT  FOR 
MOBILE  RADIO  SYSTEM 

TERMINALS 


Infects  stringent  U.S.  A.F.  specification. 

Provides  dependable  high  grade  circuits. 

¥ 

Can  be  used  with  line  or  cable  networks  as  well  as  radio  links. 
Readily  adaptable  to  large  or  small  system  requirements. 

Full  signalling  facilities,  dialling,  300-3400  c  s  speech  band. 


AS  SHOWN  AT  THE  ARMED  FORCES  COMMUNICATIONS  AND  ELECTRONICS  ASSOCIATION  EXHIBITION 


AUTOMATIC  TELEPHONE  AND  ELECTRIC  CC 

STROWGER  HOUSE -ARUNDEL  STREET  -  LONDON  -  ENGLAND 
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these  are:  flexihility  and  momentum, 
the  problem  of  priorities  and  alloca¬ 
tions  and  logistic  discipline. 

The  hook  is  based  on  exhaustive 
research  and  the  author’s  own  exten¬ 
sive  practical  experience.  Admiral 
Eccles  has  emphasized  those  features 
of  strategy,  logistics,  planning,  and 
operations  which  will  endure  regard¬ 
less  of  future  technological  progress. 


FIRST  COLLOQUIUM  ON  THE  LAW 
OF  OUTER  SPACE.  THE  HAGUE 

1958.  PROCEEDINGS,  edited  by 
Andrew  G.  Haley  and  Welf  Hein¬ 
rich  Prince  of  Hanover.  Springer- 
Verlag  in  Wien,  Austria,  1959, 
126  pages,  $4,50. 

The  idea  of  an  International  As- 
tronautical  Federation  Collo(|uium  on 
Space  Law  was  conceived  by  the  edi¬ 
tors  during  the  course  of  a  lecture 
tour  of  American  universities  in  1957 
on  The  Taw  oj  Outer  Space. 

The  lecture  tours  made  at)parent 
the  widespread  interest  existing  on 
the  subject  of  the  law  of  outer  space. 
Also  aware  there  was  no  internation¬ 
al  effort  in  operation  devoted  to  this 
subject,  the  editors  decided  to  call  the 
First  Colloffuium  on  Space  Law. 

In  this  puhli("ation.  the  reader  is 
presented  with  the  manv  excellent 
|)apers  that  were  presented  before  the 
Colloquium.  The  volume  will  un¬ 
doubted  iy  he  met  with  as  much  en¬ 
thusiasm  as  were  the  lectures  of  the 
editors  at  our  universities  just  two 
years  ago. 

LOGISTICS  IN  THE  NATIONAL  DE¬ 
FENSE.  by  Rear  Ad  in.  Henry  E, 
Eccles.  l\SN.  Retired.  The  Stack- 
pole  Company.  Harrisburg.  Pa., 

1959.  347  pages,  $5,00, 

lhrt‘e  main  themes  are  stressed  in 
this  hook:  the  nature  of  modern  war 
as  a  spectrum  of  human  conflict:  the 
relationship  existing  between  strategv 
and  logistics,  and  the  j)osition  of 
logistics  as  the  bridge  between  the 
national  econom\  and  the  actual  op¬ 
eration  of  combat  forces.  I  nclerlv- 
ing  thc’se  themc*s  is  the*  basic*  idea 
that,  uidess  the  growth  factors  arc* 
positixeh  rec*ognizecl  and  cofitrolled. 
logistic*  support  tends  to  "snowball  * 
out  of  all  proportion  to  the*  combat 
})ower  developed. 

From  these  basic*  concepts,  the*  au¬ 
thor  shows  how  logistic*  fac  tors  can 
])c*  viewed  in  ])ropc*r  focus  from  the* 
])erspec*tive  of  high  command. 

The*  author  discusses  fundamental 
cause's  and  effec  ts  as  thev  operate  in 
practical  militarv  logistics.  Among 


FROM  MICROPHONE  TO  EAR,  by 

Gerard  Slot.  The  MacMillan  Co., 

N.  Y.,  1959.  258  pages,  $4,50. 

Almost  500  years  ago,  printing 
from  movable  type  was  invented. 
Sinc'e  that  time  the  majorities  of 
peoj)le  of  succeeding  generations  have 
had  the  opportunity  to  know  the 
things  of  value  that  their  ancestors 
wished  to  communicate  to  them. 

Less  than  100  years  ago  the  inven¬ 
tion  of  sound  recording  and  repro- 
cluc*ing  devices  released  the  s|)oken 
Word  to  mankind.  Today,  people  not 
onlv  can  read  the  words  of  great  men 
long  since  dead,  but  thev  also  have 
the  opportunity  to  hear  these  words, 
time  and  again  if  they  so  desire.  We 
base  been  able  to  catch  an  auc,litory 
glimpse  of  the  superb  musical  gifts 
of  Caruso  and  Galli  Curci  and  we 
will  be  able  to  observe  the  maturing 
musicianship  of  Van  Cliburn.  It  will 
be  possible  fen*  our  descendants  to 
hear  sounds  of  oc'eanic  life  existing 
at  depths  man  himself  had  not  yet 
penetrated  and  to  hear  the  first  man¬ 
made  satellites  as  lhe\  pionc*erecl 
around  tlie  Farlli. 

The  development  of  the  devices 
which  make  these  things  possible  is 
traced  in  a  lucid  and  interesting  man¬ 
ner  bv  Mr.  Slot.  He  views  the  entire 
process  of  sound  recording  and  re¬ 
production  from  microphone  to  loud- 
s|)c*akc*r.  from  the  time  of  Fdison’s 
"phonograph”  to  the  stereophonic 
rc'production  of  today. 

I\uticularly  interesting  are  the 
manv  factors  described  by  the  author 
which  ultirnatelv  effect  the  cpiality  of 
rc*|)roduc*tion  factors  ranging  from 
the  selec  tion  of  a  hall  whic*h  happens 
to  have  the  ajcpropriate  ac*oustic*s  for 
the  recording  of  a  Haydn  symphony 
to  the  specific*  gravit)  of  the  needle 
usc*cl  on  your  record  player. 

Interesting  too.  was  Mr.  Slot’s  re- 
port  that  the  dc*velopment  of  radio 
broadc*asting  was  originally  seen  as 
a  sc'rious  threat  to  the  phonograph 
industry  muc  h  as  the  dc*vc*lopment  of 


television  frightened  the  movie  mak¬ 
ers  in  Hollywood  just  a  few  years 
back. 

The  book  can  be  rec  omniended  not 
only  as  a  practical  one  for  sound- 
technicians  but  also  as  an  entertain¬ 
ing  one  for  record  enthusiasts. 


ECHOES  OF  BATS  AND  MEN.  by 
Donald  R.  Griffin.  Anchor  Books, 
Doubleday  &  Co..  Inc.,  N,  Y„  1959. 
156  pages,  $.95. 

Dr.  Griffin,  a  Professor  of  Zoologv 
at  Harvard  Lhiiversity,  has  long  been 
interested  in  the  physiological  mec  h- 
anisnis  that  operate  in  the  bodies  of 
animals  and  men.  While  a  student  at 
Harvard,  he  began  his  study  of  bats 
and  recorded  the  ultrasonic  cries  with 
which  bats  navigate. 

Echoes  oj  Bats  and  Men  is  a  fascin¬ 
ating  account  of  the  wav  such  living 
organisms  as  bats,  beetles  and  por¬ 
poises  utilize  reflected  sound  waves 
to  live  in  their  particular  enxiron- 
ments.  Hy  the  emission  of  sound  and 
the  perceiving  of  its  echo  these  higidv 
specialized  organisms  are  able  to 
snare  food  and  avoid  pliysical  harm. 

Dr.  Griffin  has  advantageously  c*om- 
})ined  the  fields  of  physics  and  biology 
in  his  studies  of  living  mechanisms. 
He  believes  that  by  attaining  an  un¬ 
derstanding  of  these  mechanisms,  the 
horizons  of  physics  will  have  been 
extended  in  the  process. 

ROAD  OF  PROPAGANDA:  The  Se¬ 
mantics  of  Biased  Communication, 
by  Karin  Dovring.  Philosophical 
Library,  N,  Y..  1959,  158  pages, 

$4.75. 

I  his  is  a  s\sfemalic  analysis  uf  the 
uses  and  abuses  of  jiropaganda  in 
mass  communications.  It  offc*rs  nc*w 
perspc'ctive  on  the  problems  of  cross¬ 
national  and  cross-cultural  rc*lations 
— mattc*rs  which  arc*  c*ruc*ial  in  our 
prc*sc*nt  search  for  UMclc*rslancllng  at 
home*  and  abroad. 

Princ  iples  of  projiaganda  arc*  dc*- 
scribed  here  as  a  mattc*r  c)f  biasc*d 
communication  iinclc'rlakc*n  by  c*on- 
fficting  ideologies  and  intc*rc*sts. 
Weapons  of  this  c*ommunic*ation  arc*  • 
the  “emotional  language's.**  whic  h  can 
influence  ])ublic  attitude's  and  arc* 
difficult  to  analxzc*  and  c*ountc*r  with 
appropriate  measure's. 

The  book  is  of  im|)ortanc*e  btr  ana- 
Ivsts  of  mass  communic*ation.  and 
those  who  communicate  in  all  media. 
It  also  offers  good  information  to 
the*  c  itizen  who  wants  to  know  how 
he  is  being  swavc*cl  in  the  battle*  for 
his  mind. 
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Bulova  infra  red,  camera,  TV  and  radar  techniques  are  being  combined  with 
Bulova  analysis  and  display  systems  for  defense  and  industry. 

Bulova  infra-red  R  &  D  extends  to  fire  control  systems,  filters,  reticles  and  ther¬ 
mistor  bolometers,  as  well  as  advanced  work  in  mosaic  and  photoconductor  cells. 
Here  is  a  proven  capability  ready  to  assist  you  in  any  area  of  IR  development  from 
black  body  emanations  through  detection  to  final  display. 

Experience  in  precision  design  and  precision  manufacture  is  the  Bulova  tradition, 
the  Bulova  capability.  It  has  been  for  over  80  years.  For  more  information  write  — 

hi(h(stri(il  PefvHsc  Scilcs,  Ihilova,  02-10  Woodsitle  Ave.,  Woodside  77y  N.  Y. 


Bulova 
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NEW  SONAR  SIGNAL  PROCESSOR 
DOES  WORK  OF  1,000  UNITS 


riic  hrst  sonar  signal  processors  to  utilize  time  com¬ 
pression  arc  being  produced  by  (ieneral  Idectric.  I'hcsc 
new  processors  were  developed  in  cooperation  with  the 
United  States  Navy.  Uxtraeting  only  critical  bits  of  trans¬ 
mitted  and  received  signals  in  series,  one  unit  can  perform 
as  many  correlating  operations  on  a  continuous  signal 
in  the  same  time' — as  a  parallel  processor  with  thousands 
of  units. 


r.xcellent  improvement  in  signal-to-noise  ratio  also 
makes  these  new  processors  effective  against  background 
levels  which  have  formerly  made  certain  signals  un¬ 
detectable  by  any  other  practical  means.  I  he  new  equip¬ 
ment  is  also  designed  to  handle  signals  from  more  than  one 
transducer. 

1  his  advance  in  sonar  signal  processing  is  typical  of 
( iencral  Ulectric's  many  achievements  in  defense  elec¬ 
tronics.  227-3 
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“However,  plateaus  of  learning 
that  I  had  anticipated  have  not  ma¬ 
terialized.  and  the  student  officers  are 
progressing  at  their  own  individual 
pace  which  is  more  rapid  than  any 
previous  classes  taught.” 

Mr.  Haw  den.  in  commenting  on 
the  new  course,  had  this  to  say  about 
it.  “  riie  code  course  set  up  in  the 
new  system  is  geared  to  the  individu¬ 
al  learner.  However,  the  course  for 
group  learning  of  the  code  had  to  be 
slightl)  modified.  The  records  were 
re-recorded  ofi  magnetic  tapes  arid 
give  50  minute  periods  of  code  trans¬ 
mission. 

■‘Additional  flash  cards  were  also 
needed  so  that  each  student  could 
progress  at  his  normal  rate. 

■’After  teaching  code  classes  for 
the  past  five  vears  on  the  Arniv  meth¬ 
od  of  code  instruction  and  comparing 
the  results,  it  is  felt  that  the  rein¬ 
forced  learning  method  of  the  new 
svsteni  is  vastlv  superior.  Students 
|)rogress  more  rapidly  than  with  the 
older  method  of  instruction.** 

('onclusUttt 

The  new  svstem  has  indicated  that 
students  progress  much  more  rapidiv 
than  with  former  methods  of  instruc¬ 
tion.  At  the  pA^sent  rate  of  progress, 
it  is  estimated  that  the  average  class 
speed  for  both  sending  and  receiving 
will  be  above  13  words  per  minute 
after  the  full  37  hours  of  instruction. 
Ifased  on  the  prererpiisite  of  the  stu¬ 
dent  being  able  to  take  6  \A  P\I  at 
the  conclusion  of  the  course,  it  is 
estimated  that  approximatelv  te?i 
hours  of  instruction  will  be  saved 
with  this  method. 

The  success  achieved  to  date  is 
but  another  example  of  the  results 
which  can  be  attained  through  the 
■’ccMcperatiotj  and  teamwork  of  inclus- 
tr\  and  the  military  services. 

3  he  opinions  expressed  herein  are 
those  of  the  author  and  instructors 
at  the  Signal  School,  and  do  iiot 
necessarilv  reflect  the  opinion  of  the 
('hief  Signal  Officer.  I  nited  States 
Armv . 

In  closing.  1  wish  to  thank  Mr. 
John  F*.  Rider  for  granting  permis¬ 
sion  to  utilize  a  portion  of  this  ma¬ 
terial  and  for  his  enthusiastic  sup¬ 
port  of  the  training  program  at  the 
I  nitecl  States  Armv  Signal  School. 

I  also  wish  to  express  my  appreciation 
to  ('aptain  Robert  F.  Myers.  Mr. 
Henry  C.  Bawcfen.  Mr.  Joseph  I). 
Liga.  Mi  ss  F'velvn  J.  Lav  ton  and  to 
the  nianv  others  concerned,  for  their 
assistance  in  the  preparation  c'f  the 
nianuseript. 
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AGACS,  Experimental  Automatic  Ground/Air/ 
Ground  Communication  System  is  a  new  concept 
in  Air  Traffic  Control  Communications  to  meet  the 
accelerated  pace  of  increased  air  traffic.  Primary 
objectives  are  efficient  usage  of  frequency  spectrum, 
added  safety  through  increased  reliability  and  re¬ 
duced  burden  to  pilot  and  controller,  and  adapta¬ 
bility  to  all  classes  of  aircraft.  AGACS  provides 
compatibility  with  existing  ground  and  airborne 
communication  e(iuipment,  selective  addressing  of 
information,  and  a  minimum  number  of  frequency 
changes  during  flight.  The  system  utilizes  two-way 
time  division  data  transfer  over  existing  ground 


and  air  communication  links  to  provide  an  auto¬ 
matic,  mutual  exchange  of  information.  The  air¬ 
borne  facilities  display  to  the  pilot  the  last  sig¬ 
nificant  Air  Ground  and  Ground/ Air  message 
quantities,  while  the  controller  may  recall  from 
central  memory-storage  equipment  the  last  Air/ 
Ground  and  Ground/Air  message  quantities  for 
display.  The  AGACS  program  is  still  in  the  devel¬ 
opmental  stage.  In  August,  1959,  RCA  provided 
initial  models  of  both  airborne  and  ground  equip¬ 
ments  for  the  Bureau  of  Research  and  Development 
of  the  Federal  Aviation  Agency  for  extensive  ex¬ 
perimentation  and  flight  tests. 
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